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The histoif-y, aanageient, and 'iaportance of Alaska's 
fisheries are the focus of this eleaentary school unit. Through the 
^science, social studies, English, aatheaatics, ani art activities' 
*ncladed« students in7estigate Alaskan fisheries and the biology and 
-ecology of coanercially i.Bp9rtant fish species. Aaon'g the topics 
c'oyered jare tides, life cyales, fishing aethods, and sea legends. A 
bibliography and set of fioLd trip suggestions are provldei". (WB| 
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^ * PREFACE - " , * 

^" The Alaska See Week Curriculum Series (K-6 J ^emphasizes oQe 
or"' more aspects of ' the marine environinent at eaeh^grade level. 
Kindergarten materials, for instance, are intended tO introduce . 
students to tl^ exciting and curious world of the sea and 6hore. 
At the other end of the ^series, materials foa: si^th graders 
stress man*s inter>actions with the-'marine environment. While 
the subject matter at .each grade level is unique, as a whole the 
grade level guides will yield a broad understanding of the marine 
enviroximent and* its importance to Alaskans. 

The purpose of this, curriculum series is to help the teacher, 
in interpreting the marine environment for elementary school 
students* Howe^?er, whaj: is included hete is 3ust a place to 
hegyi. As you read the following materials, you will find 
factual information about. many a^etts of the marine environment, 
and suggestions for presenti]:ig these concepts to studfents through 
multi^disciplinary activities both in the classroom and at field 
^^■^ites. Materials are organized into units, each covering a 

single idea or subject. From these you, the teacher, may select 
the units and activities which a^e best suited to your class, 
ccfununity and resources. ^ 

"Sea Week" originated^^Tn\ Juneau, and these curriculum 
materials are most applicable to southeast and southcentral 
Alaska. However, the Alaska Sea Grant Program has funded a 
three year pilQt project to expand Juneau's successful program 
statewide. As Sea' Week is piloted in 14 communities around the 
^state,. the Curriculum* Series will he expanded to meet the needs 
of western, interior., and northern Alaska* 

. ^ " J 

Send us^our comments and suggestions. The strength of^the 
final edition will 4epend not only on those of us staffing the 
project * but on you - your ideas and comments* After you've 
tried some of these activities - fill out and send in the 
evaluation sheet at the hdck of this book. Thanks so. much! 

Jill Thayer/Belle Mickelson, Coordinatdrs 
* , Mary Lou King/Nancy BarrJ Consultants^ 

Alaska Sea Grant Program ' * / . 

University of Alaska, Fairbanks, AK 99701 
^ ' ^ " 479-7631/7086 
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^ . .INTRODUCTION 

Alaska has more than 33 ,000 rniles«of shoreline; the earth's 
circumference is only about 25, 000 miles. Much of Alaskan's, 
complex and i^itricate shor-elme I's accounted for by the bays, 
inlets , .headjLands , islands of Southeast Alaska* Here, m 
^Alaskan communities large dnd small we live in'close contact 
with the marine world. Some of us make our livings byTfishmg , 
or working for the Coast Guard, the' State's marine transpor- ' 
tation syst-em, or marine shipping companies. Most of us 
spen4 at least some of our time^ sport fisTTSbiv^^ digging clams, 
beachcombing, .or just gazing out at the incredible scenery of 
snowcapped mountains and everchanging inland waters. 

The dynacnic irrarine environment of which w'e are a part is our 
her^-tage, our trust. It is only fitting ^ that our children 
know that world intimately so that they can grow up in aTi ' 
understanding of its complexities, it sableties, its importance. 
•This IS of particular urgency nc^ that Alaska is facing*\n- 
creasmg pressures to make decia^.ons that will effect the use^ 
of her lands and seas for geoeritions to come. We, and qur 
children, must have a part in the decision making processes ' 
and the more knowledgeable we are, the more effective our 
part icrpation will be. ♦ ^ 

Teaching children about the world i^n which they live is im- 
portant and perhaps it has never been more important than 
IS in Alaska today. 'Teaching facts and concepts about -the , 
marine wo^_ld is important but perhaps most important of all is 
the teachin^of attitudes. It hoped' that -through the study 
of marine life, students may gain the following; 

1. An increased interest m their environment. 

2. 'A greater awareness, appreciation, respect for. the 

ncTtural'' world thatois, s'^o close about them here in - 
Alaska. * 

3. The sheer delight, pleasure, happiness that can come 
from observing and understapding'jn^r^a-^e close up. 

4. A sepsitivjLty to the< relationship between themselves ' 
and theTr environnfent . 

If that can be accomplished, all our lives will be better 
because of it . . ♦ . ^ 
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INTRODUCTION - FIFTH pRADg^ 

i No one doubts the importance of fish and fisheries in Alaska. 

Even a quick look at statistics will show you their value to Alaskans 
and to the nation.* In 1978, "for example, the Alaskan commercial 
datch of fish and shellfish totaled more than 800 million pounds and 
had wholesale value of more than a billion dollars. Salmon make up 
ab^ut half of that total - both in pounds apnd dollars and crat^ 
shrimp, halibut? and other fish made up tne rest. To catch and 
process Alaska's' fishery resources^ and to regulate the state's fish- 
eries requires the work of many people. , Aljthough an exact figure is • 
hard to derive, it is estimated that at Ij^cist 45,000 men and women 
have job^. that arfe related to Alaskan fisheries. 

At iQwex g^^ade l^evels in the Sea Week 'Curriculum, students have 
been introduced i:>rief ly t^ some >of the common fish pf Alaskaij^s 
shallow marine waters. In 5th grade, they will for the first time 
focus specifically on Alaska's fisheries - their history ^ management, 
and importance - and on the f^'Sh that support them. 

Through the study, fifth gjraders may learn the following; 

1- The basic anatomy of a fish 

2. *The names and life histories of fish with commercial 
* importance in 'Alaska. ^ ' . 

3. The impottance and use of fish as a food. 

4. The methods used to Cj^tc^^fish, both commercially and 
for sport. \ y * 

§. The increasing role of hatcheries in Alaska. * 

4 

6. The significance c*f fish and shellfish to Alaska natives - 
both as food and as a part of their legends and history. 

The activities suggested for use in the teaching -of these ideas 
are muXti-discipJLinary . They involve^ experienqes in math, english, ^ 
science, music, and -art. Undoubtedly yoU the teacher will find add- 
itional ways to incorporate the skills your students are le^arning with 
the ideas suggested for consideration in th^s unit. 
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KNOWIh^ THE TIDES 



As a prerequisite to any SeaWeek activity,, your students s+tould be able to ^ 
use the tide book. To Isecome familiar with the t^de book, perhaps it would 
be useful to thumb through it and note* the different sections included. The 
tide t-dbles themselves are just one part. Storm signals, a buoy guide, metric 



conversion chart, radio frequencies, motor ^boat regulations, 
f ishermgr)-' s knots are also included. 



,and 



a guide to 



KJiji^lHL^^ fA SAVE IT 

METRiCS FOR MARINERS 

1^fi^^Q^'^f**fL9^^ ^ ^ POUNDS 
BiSS^f^^f^J^,^^^ ■* Kilograms 

FATHOMS / 1 82W ^ MetWT ^^^^^ 
Sr..^^ ^ FATHOMS 

^^,CUB1C X om - Cubic Metrrx 

? y^?^ / 3 785 Htcrs 
X 2$U GALLONS US 

^ilonj y I 2 ^ u^ GALLOlJs 
Hon ma US QUARTO 

^ 1000 METERS 




ACTIVITIES. 



WHIN tunaiHe ' ' f \ jP*« 10 L&r 

'OPtxjoys to* Port ' 
^* »'ehted ' 



Review stor^ji warnings 

Write a ^t^ry about bein^ 
lost on an island somewhere 
iflT Southeast Alaska. 



Ask a fisherman, Scout or 
S(5oi{t leader to demonstrate 
some of these knots. 



As. the captiOK* in the front 
of the the tide book states, 
Diana is' the goddess of the 
tides. Perhaps at would be 
fun to learn more about that 





a 
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V- Tide'^table? and th6 metric conversion 
charts can be the beginnings of some 
fine arithmetic problems. Students can 
convert J<nots *to kilometers to miv^f. 
Math problems with leagues and fathoms 
might be fun. f 



REAPING THE TIDE TABLES: 

- Compa>2e the tides tn different places 
Why zre there different times for 
different places? Can you see any 
relationship or generadization that 
can be made for al'l three? 
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- In your corftnumty , which days 
have the highest and lowest tides? 

- How many hburs pass betwteen high 
and low tides? 

- What causes the tides? 



- Sometimes -there are extremely f 
high and low tides. From reading -Pjj^^^ 
about what causes tides can you ^ U^i 



figure out wh^? 




WHAT IS A FISH? 



Ichthyology(ichyttio - fish logy = words) is the study of fish. ^ Fish are' 
defined as aquatic, gill-breathing vertebrates equipped with fins, Over""the 
generations, many species of fish have become extinct as therr environmenics 
change and they do not, Living fish are usually divided into three groups. 

T. Fish. that lack jaws and paired fins (sam^ fins on both sides of the 
body) but have "pouched" gills. Lampreys and hagfish are in this gicoup. 





2. Fish with "plate" gills (with wall-li^^e arti tions betweerv gill chambers), 
movable jaws, paired appendages of cartilage and backbontes^of cartilage. 
Sharks and rays are members of this group. 





3. All more developed fish having movable jaws, paired fins and bony skel- 
etons are members'^oif this group. 




Most of the fish we see in this area belong to the last group. The Wildlife 
Not^ipok Series leaflets give a deta^^led account of sane local fish. 

ACTIVITIES: ' - , • 

- Students'could do a report on a group of fish.' 

- After learning some differences between herring and salmon, students might 
write a skit and make costumes for a presentation concernnrtg- nfe cycles. 



fis'hennen trying to catch them, etc. ' 
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EXTERNAL STRUCTURE OF A. FISH 



There ar^ several reaso\s,why pfeople bt)ther to learn the names of the external 
features of a fVsh. Forgone, many soecies^have differences m one fin or another. 
The shark, for example, may hav^ a cau.dal fin design which distinguishes it from 
other sh^arkjS* Secondly, biologists mark tagged ialmon by removing ihfi adipose 
fin. (Npt all species of fish even have adip9«^ f insl ) These are jus^ two of 
the reasons for tlf^s type cff ''study, 1 » ' 
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ACTIVITIES: » ' . ' , ^ w 

- If you can't get hold of some preserved fish, we^r your old clothes and 

siudy ^ome fish you have collected. If you worjc with fish you collect, l)ote the 

slime or mucous-l^ife membrane that covers iti* body. This slime is important 

to tJie health of the fish* Seei if you aan find out why. 

■ * 

- Science groups might label the fish's external features and describe howvfins 
are used^or swimming, OBIS (a University of CaUfQrhia outdoor science program) 
has d.n activity on animal mpvement in water which mighfebe epRropf-iate. (See 
the bibliography for fnore details orr OBrS J 

T OpiS also has ^ project calledT "Attract a Fish," Students experiment with 
colors, shapes, etc. tha,t Utractfi.^h. They get to make their own lures. 



- Clean and dry the exterip/ pf a fish and try .making fish prints, 
instructions that follow are from The lore of Sp ortf i shjng . 

' ' \ 



The 
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GYOTAKU - &KPANESE FISH PRINTS 



.Wash the fish thoroughly with deter- 
, * gent or "rubbing a^lcohol- to remove all 
» trace of skin kicous, blood, etc. Rinse 

with fresh water until all the detergent 

is removgd, t 

Z\ If therfe'is any ch'Siice of the fish 
spoiling before you are finished print- 
. Ing, the viscera should be removed. 

3. The fins ot^dead fish tend to told 
down. A pin or small nail is thrust 

^ into the muscular base of one of the 
' forenx)st spines. The spine thus ^erected 

will pull the remaining spines along. 

Then formalin or alcohol should be 

applied. 

4. /f bag filled w^ttTvJat sand is used 
to hold the fish firmly during pHijt- 
tng. Thin pieces of wood or cardbotrd 
can be pla^bed beneath the fins^'ito hold 
them steady and" well spread; j 

^. Another ^popular way to fix the "f isTi 
IS to split the fish into halves and 
- put the upper half on a wooden board 
where It Is fastened with pins ^or . 
small nails. 




THE INDIRECT METHOD; 
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6. * In the, indirect method » a sheet 
of thin rice paper is applied to the 
siirfiice of the fish and on^top of that 
a thin damp towel *which is removed 
when the paper is sufficiently moist. 

7. Paint or Chinese ink $6 spr*ead on 
a plate and a tampo is dipped into it. 
The anxjunt of paint or, ink absorbed 
by the tampo is tested by touching 

it to a piece of paper. A largje tampo 
can be used q,s i stamp pad. 



8. 

the 



Tc^ch the paper very Tightly v^th^ , 
tampo, using jj^ stroking motion, 
a' smaller tampo to bring out details 
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9. To keep the^color from overflowing, 
place a strip of paper along the outline 
of ,the fish body on top of thfe1>rint , 

^0. To remove the rice paper from the 
fish, first gently ijwisten the back of ^ 
j^he fins with a Wet brush. After -a 
while nioisture will spread from under- 
neath and the paper Will easily let 

. go from the fish body. 

11. For a print to achieve the impression 
of two fish swimming side^by side, 
make a print in the normal way. Then 
make an extra print and cut It out with 
scissors. Place the secon^d print partly 
gn top of the first. The final .printing 
procedure is then fo.1 lowed.' 

12^ In case the fish has dark spots or 
stripes, a firm but not too thick paper 
with appropriate cutouts^ should be used 
as a stencil. Place this on top of 
fish. The cutouts are then filled 
with paint or ink with a brush or tampo. 



13. I,f the fish has white or ligh^t 
colored spot^, Identical pieces of 

^ paper sliould|be cu^.Qup and put over ^ 
such spots so they,s^Ow when the rice' 
paper is removed. 




THE OIRE^f^ETHOO: 



14. ^ In the direct method, pairit*or ink 
is applied directly to t^ie fish with a 
flat bfusii; a hard brush for oils or a 
soft brush for watfercolors* 

15. ^ If the conrtve part of the firjs 
is, to be acce'rrted, the brush should 
be moved from the tail toward the head. 

"16. If the convex p&rt of the fins 
is to be accented, the brush sfrauld 
be applied from head 16 tail. ^ 





17, A piece of rice paper is now care- 
fully placed on the ftsh and rubbed 
By the ftngers all over the surface 
f tn? fish. 



I 



8.. Accentuate detaiU with a thin 
J) rush. 

19. -If- tbe fishes light spots, 
proceed in the same manner as described 
iri sketch 13, ' y 

THE TRANSPLANTING METHOD: 

20* In the Tensho-ho aV transplanting^ 
method, oil is smeared on top of the O 
fish. With some sort of transparent 
material, nyjon, polyethylene, etc^; 
""an imprint can be made* 

21* The iirprint can pow be transferred 
to other objects such as lampshades, ^ 

leather, books, etc» 

» \- 

22. ' In the "quick method," a Sheet 
of thin paper -is pressed against the 
surface of the fish* ln\!% paint or* 
wat^rcolor is then applied with a tampo 
or brush as in the direct method. 
" * * 

23. , A rice paper is pressed against 
the first paper and tfven is treated 
a^in the direct method, 
* 

24* In making prints of hard surfaces 
such as shells, rocks, etc* > a layer 
of glue is first applied. 

25* A Carbon paper is now pressed 
upon the surface with the carbon side 
out. A thin paper is pressed again 
the carbon paper and the impression 
is created ty rubbing with er^hard 
object such as the bowl of a spoon* 
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A LOOK INSIDER * ' . 

HcM about^^4)e dissecting} This 1s 'good practise for learning exactitude and 
care. Siuden^s will know how to use some tools of bjology^ as well. Check 
any biology text or high school eg?er1ment workboqk for Instructions on dis- 
secting. Perhaps you might be able to "borrow" a high school biology student 
to lead this activity. ^ 

Some things to look for:^ ^ ' ^ 

1. Gills - OBIS has a fine activity on wciter breathers. "When ciquatic 
animals move underwatelr, they create a variety of currents. These include 
.currents caused by swimming feeding and breathing.. These currents are 

usually difficult to obsenie because of the lack of color contrast between 
, currents and the surrounding water. You can solve the 'invis1ble*current* 
problem by, using diluted fo^d coloring, which safe!/ passes through animal^ 
* that actively pump Watfer thrbugh their.bodies." 



OBIS activity cards in circle 
lists of materials needed* 

^background information^ any 

preparation needed, ^ctionSi ^ 

stimulating questions and / 

^a list of other related V 
activity cards. 




/ 



2. viSkeletal structures • Note how fins are attached, 
count vertebrae. i 



Students might 



5. Nervous system - - The fish's system is basically divided into 
three parts (brain and spinal cord; cranlaT nerves in charge of 
smelling, hearing, seeing and balance; the autonomic or automatic 
ne'rvous system). ^Pjerhaps students could locate the brain and see 
how and where 1t4s connected to the rest of nervous system. 1* 
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X^ LOOK INSIOr,cont,) 



4, Gas bladder, also known as the swim bladtier - This organ acts to 
regulate pressure by releasing and reajbsorbing gas through a special 
structilre ip the bladder walK' This allows the 'fish to travel at 
varying depths without difficulty. The gas bladder can also act as 

a weight regulating dev'ice, sound receptor and producer and secondary^, 
breatf^in^ organ, 

5, - The fish heart is constructed to i&erform.only single 
circulatWtK This means that blood returning'to 'the heart passes 
through tne fish's oae atrium and one ventricle and is then. pro- 
15elled toward the ^ills for aeration. After that, the blood con-, 
tinues di/ectly on to the r^st of the body, ' 

Hanimals have double circulation, l^at is, blood goes to the heart 
which pumps it into the lungs for aeration. Then blood returns to 
the heart to be pmnped throughout the t>o<iy. 

6, Pyloric caeca r These serve as part of the fish's digestive tract. 



0 
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-SALMON . • 



One of the greatest natural phenomena in, our part of the world is the sal^ion. 
All five Alaskan species live'fo^ ^i^time in the ocean and then return to the 
freshwater stream of their birth to spawn and die. But why are there five 
species? Each one has, traits thgt make It a separate kind of fish. Each 
one has its own special environment and niche* ' ^ 

Ple^ise check the Wildlife Notebook Series for the different habits and 
f r^bjJtats for each species of salmon. The chart below illustrates some 
U)f that information very simply. 



tvplcal 



4ver49e 



fish spefijJ 1r 
* freshwater 



average 

aduU 



loaxls];^ average 



SOC>C£Y£ 


/ 

coarse Qravet 
^ Sty riffle 
area, streaft$ 

wat^rshe^ 


<lcoo 


\ • 3 years 


5 lb 

— 


16 lb 


< years 


<IN(S 


larg« river 
SySt«f^» <ieep 
water *nd 
coarse gravel 




V 

1 yejr. 




126 \^ 


< or 5 year$ 


COHO 


riffle are* 




1 - < ye^ 


TO lb 


1\ lb 


3-5 yeirs 


CHUM 
* 


short ^iftanc* 
frc« weift ift 
e^ny types cf 
gravelly «reas 


. <»000 


severil 
weeks 


n lb 




3 • < yeirs 




* si^ll stre4»s 
ever »ediJ3 
grjvel 




Mveral 
w«eks 


J 

4 lb. 
• 


n lb. 


2 years 



ACTIVrjfo: 

Students can use this Information to make life cycles for each species as 
shown on the following pages. 

- students can prepare a game of .chance conce»|ping salmon life cycles. 

- Crossword puzzles can be made iorv each stage of a salwon's- life. 

- Students might research salmon migration patterns at sea. ' ' 

- Streams of the Juneau-Douglas a.rea 'could be placed on a map and habitats of 
each species could be pinpointed on the- map. 

- Have the students decide which would be t^e best salmon to raise in hatcheri 
if they were interested in fast procfuction. 
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SOCKEYE SALMOk 

in Alaska 
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Alaska Department of Fish and Game ^ 
Wildlife Notebook Series 

> . 

THE ANADROMOUS SOCKEYE, or red salmon {0/iwr/i>ac/ia* nerka/ (\^feilbaumj, is native to the Pacific 
coastal waters from^Point Hope, Alaska, south to the Klamath River in California The sockeye, or blue 
back ' as is called on the Columbia Riv^ei, has long been regarded as one of the most important 
commercial fish 9n the PacJic Coast, and in recent >e^s» it^ potential as a spott fish has also been 
re'cognized* 

GENERAL DESCRiPTION Ocean-^resh sockeye are metallic greenish-blue on the dorsal surface with fine 

black specklings The large black spots s^hich^^are found on the backs of the silver, king and pink salmon are 

completely lacking on sockeye The sides are silvery blending to white on the underbelly 
« 

Tho^aturghmale in fresh water is distinguished by its humped back, hooked upper jaw and brilliant red 
coloration /6n the back blading to a deep, dark red on the sides. The head/is oLve green and the lower jaw 
and underside are pale white, The ventral, pectoral and caudal fins are metallic green The mature female in 
fresh wacer iadu the humped back and the hooked jaw and usuall>' has greenish-^eilow blotches ^jn the 
sides, in addition to the dark red 

Sockeye young are recogrnzed by then dark, mottled green, back -blending to an iridescent green and silver 
on the aides- There are sia to ten dark oval pan marks on the sides that are ab^AAt the same length as the 
width of the ejfe. The parr marks barely extend below the lateral line arid^e irregularly s^ced along the 
side of the body^ ^ 

LIFE HIS'tOR^ In earl^r summer, adult sockeye migrate frum salt watet back to the fredliwalet stream 
system where they originated. The system aurmaliy has a lake Usually the aduits pass thiuugti the lake and 
spavvn in its cributaries. Some, however, fi|)awxi in the lake outlets and uLhers utili<.e ^he lake margin 
(beach spawnecs). ^ <r . . ' ' v 

^hiie at sea, sockeye are bright and.jillvery. In fresh watet ihe adults acquire the charactenstic red 
coloration. The complete maturation process requires one or i^o months and by late summer they are in 
full color and ready to spawn. 

Upon entenng the spawning area, the female digs a nest, or r^edd^^th her tail fin. The eggs a^^.deposited m 
the downstream portion of, the redd and are fertilized by one or more jpnales. During the spawning act,. the 
lemale continues to enlarge the redd ^upstream and thus covers (he eggs f^evio^ialy deposited Bothmales^ 
and females die after spa>vnmg, usually 'withift tY^o weeks- . 
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Durmfi Ihi' Lill ainl^ujnlcr. the (pus (J*^\* lop into mi fry, or ah*vinj> 11ji*so tiny fj^h live m the p^avci. 
^itlilizitiR {hv food lit.Ui rmis t uiilaiiu^d m tin volk uf Llu^ t^^it' The yuuiJ^ U> niuvt^ mlu lak<.'S jn earlv >prir5 
and «s|H'kid oiu iuJu y*iii>» in >h w^uUr U fork iiii^TaUii^ lu M.a m Ihi 9i>iiug as>^uiiolU The migTAtiun of 
6n)oUs to sail uator u^uaily ends by muisuninior. • ' 

After Uvu lu luur ytar^ ai sail v^alcT, niatiirt [k4i usually have alUitit'd E^tiU> xaryjng frufv four to Ci^i. 
|)ound>, hal WM^Ia^ up to lb 3 puuiuU hav( U ( n ri'iordt d In Alaska, U ks usually durnig the fdUrth. fjfm 
or su\lh >*ar of lifi thai Uu* fi^h rcUirn to fri'sh vsaUr to bpuvsn Sumo niak*s maturo afLiir spending oni> 
onf y<\ir in uaior and ri tjirn as *>K*ks/* 

Each year mort* awd moie iH*uplo tako up thi challcn^ji of spurl fii^hmg for suLkeye. Ihur rewards uiLlude 
fast aitton, kxMuliful sconory and excellent eating from one uf Alaska's finest fish. 

COMMbKCiAL-HSllhK\ The !>0Lk(7i\ ^.ommonly n frrrod ,to as "momy-fibh" by commircidJ fishcrjuer. 
is*one ot Alaska j> most ^aluaoie rtwurces The ama^e yt^arly catch frum^ 1955 to 1971 was \^orth 
approximately •>lb 1 niilUuh, or over twice the ori^uial punha^e i>riKV of Alaska I 




The pnrnary stu^keve producUon area of th^lale is Bristol Bay, whjch is also the largest smglt 
socke>e-producniu arta iii llif uurld the Ciptral, suuthea^U rn and northwestern regions of the.state also 
have sockeye runs vshich conlribulc s]t;nificanll> to the commercial fishery 

The most commt>n mt tliod> of commercial fi^iim^ for soc^e^e are drift gil! ntl (Bristol Bay and Cook hiltt 
primarily), pur^e seme and set j;ill net 

In some areas ol the >tatc» major soekcye runs \%ere reduced by earlier e\plpitatiion of the fisher> and 
bioloj;icrA cond]tioh:> limUJi*^ produUivity, so that only tokens of Ihe orit;in^l rui^s remain today The 
Department of MsU and Game has iniliated pro^Tams to restoie these valuable salmon slocks Restor<ition 
of sockeyc run:> and eslabU:>hnu'Ut of new sockeye stocks arc perhaps among the most difficult aiid 
challenging j^rohlems to be solved by department bi»}ogifts ^ 

FOODHABirS Th<* major fr'^shwater food of young sol ktyc is minutt pianktonic Crustacea althou^b 
insects are occasio»Mll> fatcn. The first gdl art \i in Iht throat rcpon of the fish h^ 30 to 40 long, fine gul 
raker:> uhuh strain U^e fOwd or^aui^ms from the ^vater pa^^lniJ through the giHs Once in the ocean, the 
yoiuiji 2>oLke>e feed voraciously on marine planktunic furnis, chiefly small crustaceans Acjult salniv 
discontniue fecdn^j; upon r^^-cntry to fresh water 

SPORT FISllhR\ . Sport fi>hermeji seido?Tr hook Ihe sockeye ^\lulc in suit ^\attr, but catch them just after 
thetr leturii lo Ir* sh ualer fluy aie tieneraU> ion>idtrcd lo be unpalatable after attaining a bright red 
coloration The dc lerioralion of flesh quality is ilut to the fi>h uUlumg it> stored oiU and minerals once it 
has ceased to (ced / x 1 

KOK'ANKK Occa.sioraiiy a si^meut of th* iake-reanng populaliqn of sockeye salmon fad to migrate to 
sea"* This rtiay ocuir wut of ' choiee ' br a p]j>:>ical barrier mav preveni the normal si award migrMion 
\^hpn^bis occurs, a landlocked population of syckc>e salrxuon called Kokaucc may de\cIop^ 

These fjsh exinbit ail of the ph>4.Kal characterislies or anadfumou.s .sockc>ei^ with th^c\ccption of size 
the KoLanec rarejy exceeds 1 1 inelif- injcn^^th fhc life histe^y uf ihc^^ "landlocked ' salmon is tlie s^me 
as their anadroniou> counterpart's, however, ihr occ*in nflasc of Oicir hfc cycle is abi-cnt, therefore they do 
not contribute to our commercial lioheries. W'uic Ihi/^ occur, Kukancc ^alnvon are hi^;lily valued as sppri 
fisli and have Uen inlrodueed in j.old-\^atcr lakes jj>#u jeservous in Alaska ajid man> of Ihc lo\\cr 18 states 
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FISH SPAWNING IN HOME STREAM 
JUNE-SEPT. 




FRY MIGRATION TO NURSERY LAKE 
MAY-JUNE 


• • 







ADULT MIGRATION TO SPAWNING GROUNDS 
JUNE-AUG, 



JUVENILE FISH IN LAKE 
1 TO 3 YEARS 





SMOLT MIGRATION TO OCEAN 
JUNE-JULY 



FISH MATURING IN OCEAN 
1 TO ^ YEARS 




ERIC 



Figure 7 .—Life cycle of sockeye salmon, 
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THE KING^'SALMON (OAicor>i>nc/it46 fi^aa>f6c/iaj |i Al^^^l^a $ state fish and is one of the most important 
iport and commercial fi:>h ndtive to tj;ie P^cifii. coait of Nurth America It is the largest of all Pacific salmon 
with weighfci. uf individual fuh <wummonV exi^eeding 30 pounds A 126'pound king salmon taken in a fish 
trap near Petersburg, Alaska in 1949 is the larger on record 

The king salmon has nivmerous ioi^al hames In Washington and Oreg<N^ king salmon are called chmook, 
while in British Columbia they are called spring salmon Other nam«s are quinna^ tyee, tule and 
Wackmouth. 

RANGE In North Amenca, king salmon range from the Monterey Bay area of Caiifornia to the Chukchi 
Sea ared of AJa^-ka On Lht Abiau co^sl, salmon occur frutn the Anadir Kivet area 5f Siberia southward 
to Hokkaido, Japan 

In Alaska, itiis abundant from the Southeastern panhandle to the \uko^ River Major popula^ttons return to 
the Yukon, Ku^kokwim, Nushagak, Suaitna, Kenai, Copper, Alsek, Taku and Stikine rivers Important runs 
also occur in many smaller streams ' 

GENERAL DESCRiniOy, Adull^^ are distinguished b> the .black irregular spotting on the back and dorsal 
fins and un buth lubes uf the caudal or tail fin. King ^almon aitu have a black pigment along the gum line 
whicR gives thern the name "blackmouth" in some areas. ^ 

In th^f ocean, the king salmon is a rubust, deep-bodied fi&h witli a bluish-green coloration on the back which 
fades to a silvery cului un the sides^and white un the bell)^. Culor^f spawning king salmon in fresh water 
range from red tu cupper tu almost black, depending on lucation andVlegree of maturation. Males more 
deepl> colored than the females and alsu are distinguished by their ridgeback" condition and by their 
hooked nos^or upper jaw Juveniles in fresh water are recugnized by well-developed pan marks which are 
bisected by the lateral hne- 
« 



LIFE HISTORY Like all species uf Pacific salmon, king salmon are anadromous The\ iiaLch in fresh 
water, spend gart uf their hit in the ucean and then spawn in fresh water- All kipgs die ij£l^spawning. 




King saimon^iKay becume oeAually mature frum their secorjd thruugh sevjenLli >ear and as d result, tish in 
any ©pawning run may lary greatly in sue. Fur e.xample, a mature three-year-old wjU probably weigh less 
than four pfiurtds, while a mature seven-year-old may exceed 50 poi^nds. 
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\ Females tend to be older than males at maturity. In many spawning runs, males ouLmimber females in all 
but the !>L\- and ^even-year age groups- Small kings that mature after spending unly yiie winter in the u^ean 
are commonly uferred to as jacks and are usually males Alaska streams riomially receiie a single run of 
king salmon in the period from May througfj TiJuly. ^ ^ 

King ©almoii often make extensive freshwater spawning migrations to reach Iheir home streams in some of 
the larger river systems Yukon Riier spawners bound for Iht extreme headwaters in Vukj^n^Tenltory, 
Canada, will travel more than 2,000 river miles during a GO-day period • * ' 



^ salmon du not feed durmg the freshwater spawning migration so their condition deteriorates gradually 
durrM^ the spawnuig run as they utilise stored bod^ materials for energy and for the development of 
reproductive products^ ' , ^ 

Eat-h female depu&it* from 3,000 to 14,000 eggs in several gravel nests, or redds, vyJ^tcn she excavates in 
lelatively de^*p» moving water In Alaska, the eggs uauallj^ hatt.h in late winter or early sprmg, depending on 
time of spawning and .w^ter temperature 

The newly hatched fisli, called aleviiis, hve in the gravel for several weeks until they gradually^ absorb the 
fuod in the attached yulk sac These juveniles, called fry, wiggle up through the gravel by early spring. 

hi Alaska, most juvemlt king salmon remain in fresh water untU the loUuwing spring when they migrate to 
the ocean in their second year of hfe These ssaward migrants are called smolts 

Juvenile kings in/resli water first feed on planktoh, then later'eat insects. In the ocean, they eat a variety of 
orgaiusms includung herring, piiihard, sandlance, ^quid and Lruataceani> Salmon grow rapidly in-the ocean 
an6 often double their weight dunng a smgie summer season 

COJ^iMERCIAL FISHERY Worldwide king ^dJmun cat^-hes during 1967-71 averaged slightly more than 3,5 
millioi/fish per year. The tnUed States harvested appro Mmately 52 per cent of these fish, while Canada 
took o3 per cent^Japan 12 per ^ent and Ru&sia 3 per ctnt Alaska's annual harvest during this period 
averaged about 639*000 fish per year, about 21-^r tent of the >Jorth American catch The majority of 
the Alaska catch is madt m thi Southeastc-rn, Bristol Ba> and ArcticYukun-Kuskokwim areas Fish taken 
commercially average about 18 pounds The majority of the catch is made with troll gear and gill nets. 

Tliert^ is an e^LtUent market for king Wlmon becau&e of their large sfi^and excellent table qualities. Recent 
catches in Ala^ka have had fir^t wholesale pac^ values approaching $6 million and brought fishermen nearly 
S4 million per year 

SUBSISTENCE AND SPORT FISHERY Catches by Eskimo and Indian subsistence fishermen m the 
Yukon and Kuskokwini nvers have averaged about 60,000 king salmon annually in recent years. The king 
iKilmon IS perhaps tht mo©t highly prized ©port fii>h in Alaska and is extensively fisfcied by anglers in the 
Southeasle^n and Cook Inlet aieas Trolling with rigged hemng is the favored method of angling in salt 
water wlnie lurti. and aalmon eggs are used freshwater anglers The sport fishing h^est of king salmon 
is> over 26,000 annually with Cook Inlet and adjacent watersheds contnbuting over half of the catch. 



Ron.Regnart 
Stan Kubik 

HoMM-tl and rcpnnl^^d 1978 



Range of King Salmon 
m Alaska 
(shaded area} 



16 




P>t?y^r Ml I HfcHhtJ I IMP I I 'E%w 




ECCS IN STREAM GRAVEL 
SEPT. -JAN. 




ALEV(N l^^ STREAM GRAVEL 
JAN-APRIL 



iCJ?;s FEMALE 



FJSH SPAWNING IN HOME STREAM 
JULY-SEPT. 




FRY IN NURSERY STREAM 
MAY-JULY 



ADULT MIGRATION TO SPAWNING GROUNDS 
MAY- AUG. 
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SMOLT MIGRATION TO OCEAN 
AUG. -SEPT. {SMALL F(NGERUNG) 



JUVENILE FISH IN FRESH WATER 
1 TO 2 YEARS 

r:M — ■ 




FISH MATURING IN OCEAN 
1 TO 5 YEARS 



SMOLT MIGRATION TO OCEAN 
JUNE%JULY (LARGE FINGERLING 




Figure 9,— Life cycle of Chinook salmon. 
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COHO SALMON (Q;icc?rh>nthu6 hi!>utch) (\^albaumj, are also ceiled silver salmon in central and western 
areas of Alaska This species of Pacific salmon is found in coastal waters of Alaska from Dixon Entrance Jn 
Southeastern to Point Hope on the Chukchi Sea The/aUo occur in the Yukon River to the Alaska-Yukon 
border \ n 

Coho are charac tended b> being aggressive and highly adaptable Juvenile forms are founU in almost an^^ 
type of rearing environment, ^and adults feed on a wide variety of food organisms and gnow e^^tremely - 
rapidly during their V/i years of oces^i residency 

GEiNERaL description Adult coho are the second largest species of salmon, w^ightc) to 36 pounds and 
lengths to 35 inches An averagenfulT-siied adult will usually be about 10 pounds and 29 inches long Small 
dark spots are present on the back and u^uaJiy on the upper lobe of the tail, but the spots and gumc) are 
not as darkly pigmented as in the thmook ^almon The *'wnst is unusually br^>adt and a silvery plate is 
\ evident, on the tail la stages of spawning coloration, both sexes turn dark with a maroon reddish color 
on the Sides, and the male develops a pronounced hooked snout with large teeth Occdsionally, precocious 
males return to spawn after only three to six months at sea. These small "jacks'' resemble adults but have 
more rounded^ tail lobes Juvenile coho have pan majks evenly distributed above and below the lateral 
Une, with thes^^ parr marks nanower than the interspaces. No black spots are visiUh on the dorsal fin 
The anal fin has a long leading edge usually tipped with white and all of the other fins a/e frequently*' 
tinged with orange ^ ' 

LIFE history' ffoho saJnion enter spawning systems from August through November, usoaily <ltrir1ftg 
periods of peak ihigh water The adults school in pools, pond^or lakes for several weeks until ripe, then 
move into shallow tributaries with clean gravel riffle areas to spawn Spawning frequentl> takes pittce at 
night The temale digs a depression b> turning on her side and using rapid body and tail motion The female 
protect her ne^t area* and males fie4uentl> cha^e and combat each other fot occupancy of this same area 
Spawning takes plate when a male moves close beside the female, and body vibrations siiriultaneoasly 
induce egg deposition and sperm emission Several nests and spawning acts occur until the female has 
deposited from 2,400 to 4,500 eggs This spawning takes place in Alaska from late Sepltmbei through 
January, and spawned out coho may be seen in son^^lJream area as late as March. 
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The egg develops slo^\y dortrig Lhe winter rnonths^iLhdtches in eari^ :>prmg, and then the embryo 
remains in Lhe grave^and utilAzes the e^g >olk matenal until emerging in Mdi» or June. The young fry i^hool 
tfi j>halluw jie^ dlung Uie ^treani ^hurelm^, but ixjun establish an ind^viduai territory whi^.h they defend 
from other jOVenile coho with aggressive displays and nipping. This tefritury usually along the shoreline 
or behind a log ur boulder where the ^oung fi^h 4o€s not liave Lo fight ohe cvirrent, but can dart uut to feed 
o[\ adult surface insects dnftrng Mii^ect larvae which constitute it^ principal sc^urce of foud. The-juveniles 
wiU gro^fr rapidly dunng Lhe earl> summer months artd find deeper pool areas ur :>pnng-fejl ^ide ponds Lo 
;>pend the winter They will :>pend one, two or three winters in lhe stream befor^ migisiiing |o i>ea as a :>molt 
in th€ early spring, Cuho also frequently rear in ponds ur lakes, where Ihey feed along :>horeline areas. 
Rearing may also occur in brackish' water lagoorvareas. , 

Little iS known of ^>cean Ufe uf coho ^alraon, although Lagging in Lhe Gulf of Alaska has indicated Lhat a 
large number of Soulheaitem Alaska coho move north along lhe coastline until reaching the ^cinity of 
Kodiak Island, where the Alaska Gyre is followed counter -clock wise until lhe return Lo Lhe stream uf ungm. 

COMMERCIAL FISHING. The commercial catch of coho *alinOn ^ Alaska is aboui two milhon fisb per 
year About une million of these are taken in Southeastern AMska, vn^ Lhe catch nearly evenly divided 
between*the troll and net fisheries^ Kigh quality troll-caught coho are now frequently frozen whole and 
ohipped to European markets whefe they are smoked and oold as a delicacy. The net k^atches ccnfisist of 
>eine-caught coho taken as they enter straits for *rioiut waiters, and catches from gill nets set near the ^ 
mouths of ma](jr coho nvers, 

SPORT FISHING Tlrie coho salmon is the major marine sport fish in Lhe state and is available m coastal 
waters from July through September; The^ are readily laken by trolling ui; moochmg with hemng, streamer 
flies ur a variety of lures. C^io are spectacular filters and the most acrobatic of the Pacific salmon. They 
are al^ a popular stream fish, bemg accessible to must anglers from August through October, and readily 
take salmon egg clusters, spoons, spmners and streamer flies, \ 

Coho have^ been ^stocked in a v^anety of landlocked lakes jji the state and have resulted in good sport 
fibiienes. Tlie^ are able lo mure readily cijmpeie With aiickleback populations which have proved to be such 
Aviiemesis lo planted trout. Land locke^jcoho liave been ubserved up lo, eight pounda m one Kenai 
Pehmsula lake. . a « v 
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EGOS IN STREAM GRAVEL 
OCT. -JAN. ^ 




ALEVIN IN STREAM GRAVEL. 
JANf APRIL 



FISH ^PAWNING IN HOME STI^EAM 
SEPT. -OCT. 




ADULT MieRATIONtrO SPAWNING GROUND^ 
AUG. -OCT. 




FRYCJ^ERGE 
APRIL-JUNE 




JUVENILE FISH IN FRESH WATER 
1 TO 2 YEARS ' 



FISH AUTl/RING IN OCEAK 
1 TO i YEARS 
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SMOLT M<GRATION TO OCEAN 
JlfNEOULY 
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CHUM SALMON, (Oncorhj^nK.hu^ ketaj, have the widest distnbution of an> of thej^tifit salmon. The> 
range *ouLh Lo the ^crdmento River in Cahfornia and Lo the island uf K>ushu in the Sea of Japan. In the 
north the> I'ange east in the Arctic Ocean to the Mackenzie River in Canada and vvest to^ihe Lena River in 
the L 5 S R. Chum salmon have been thejeast utilized of all Pacific salmon in Alaska ^ntil recent years» 
except in arcUc and northvveblern Alaska Th^re lhe> are known as dog salmon' ^ano are a traditional 
source of dried fish for wmter use 

GENERAL DESCRIPTION Ocean fresh chum salmon are metallic greenish-blue on the dorsai surface (top) 
^vith medium s.ize biack speckles The^ are difficult to distinguish from sockey« and coho salmon at this 
time wilh'bat exajTiimng Lheii gills Chum have fewen but larger giUrakers than other salmon. After neanng 
fresh \vdter, hu^ever* the chum salmon changes color— particularly noticeable are vertical bars of green and 
purple, which give them Lhe„common name,' ca^ic^^^lmpn* The males, develop the typical hooked snout 
of Pacific salmon and very iarge teeth which partially account for their other name of dog salmon/' The 
fejjiales have a d4Xk honzuutal band along the lateral line, Lheir green and purple vertical bars are not 
obvious. 

LIFE HISTOKY Chum salmon often spawn m small side channels and other areas pf large nvers where 
upwelhng spnngSi^rovidfe excellent conditions for egg survival They also spawn in many of the same places 
as do pink ^almoTi. i.e.> sfnall streams and mtertidal zones, Sojne chum in Ihe Yukon River travd over 2>000 
miles to *pawn m the Yukon TemtoD^, These have the brightest color and possess the highest oil content of 
any chum salmon when they begin their upstream journey. 

^ / 

Chum :>almon spawning iS typical of Pacific salmon wilh the e^s deposited in redds located primarily in 
upwelhng spring areas of streams. Female chum lay as rftariy as 2,700 eggs. Chum do not have a period of 
freshwater residence after emergence uf the fry as do ^J^inook, cuho and sockeye salmon. Chums are similar 
rtJ piiik :)aImon in this respect, except that chum fry do not move out into the ocean in the spring as 
quickly aj^ pink fry Chum fry feed on small insects la the stream and estuary before forming into schools in 
*alt water where their diet usually consist* of zooplankton. By fall they move out into the Gulf of Alaska^ 
^where they i)pend one ur more uf th» winters of their three- to si.\-year lives In southeastern Alaska most 
chum salmon mature at fuur years of age^although there is considerable variation in age at maturity 
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between streams, there is also a higher percenUge uf ulder thum in the rkyrtheru <ireas uf the Statt Chum 
var> in Mze at matunt> from four to over 30 puuiVds,<*ufc Ubuall> range from »^ven tu 18 puAnds>. iMth 
females usually smaller than males , V 

J&PORT FISHEJIY. Sport fi:>hermen ^jniy uccai>iundli> huuk chum ^aimun m either fresh or c^all \\ater, and 
usualii' as the> are troUing for other Pacific salmon After entering fresh water, chum are c-eMom highly 
palatable unless ^riioked In the Yukon and other nvers in arctic /iUbka, however, chum *a^iun remain an 
important year-round source of fresh and dned fish 

COMMERCIAL FISHERY. In the last few years an average uf five milhun chum ^>almon, wurth uver$15 
. million, have been caught in Alaska Most chum are caught b> purse ^eines and drift gill nets, bui fishwheels 
and i>et gill neto harvest a portion of the catch Until recent years, chum were the lea&t utilized of all the 
Pacific salmon as a commercial species In many areas they have been harvested incidental to the catch of 
pink salmon Scarcity of other Pacific Aalmon and ike development uf markeio for fresh and fruzen chum m 
Japan and northern Europe have increased their demand, especially m the last decade The Alaska 
Department of Fish and Game has recently begun to build hatcheries primarily for chum salmon 
production. 
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JUVENILE FISH IN COASTAL WATERS 
JULY-SEPT. 
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Figure 5. --Life cycle oV chum salmon. 
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|The PINK SALMON j Oncorh^nchus gorbus^ha) is also knofcvn as the humpbai^k or -hump> because of 
lU ver> pronounv.e{l, laterally flalbened hximp whiv.h develops un Ihe back of the adult male before 
spawning. It is called Uie bread and butter' fish m ftiari^ Alaskan cv^astal fishing communiCies because uf 
its importance to commerciai fisheries and thus to local ej,onomies.. Pink salmon also contribute 
Substantially^ to the cau.h wf spurt ariglers and subsistence users in Alaska^It is nauve u> Pav-ific and Arctic 
coastal waters ifi the east from ncprtftprn CaLforriia tu the Mackenzie Rive^ Canada, and in the west from 
the Lena River in Siberia to Korea, 

* 

GENERAL DESCRIPTION. The pink salmcpn iS the smallest of the Pacific salmon found m North Amerjcf 
With an average weight <y>f abwut tl'ixee and cpne-half four puunds and average iengih of 20 to 25 inches. 
An adult fish returriing tu ccpastal w^aters iS bright steel> blue on tup and sUver^ on ihe sides wich man^^ 
large black spots on the back and entire taJ fin. Its scales are very small and the flesh is pink. As the fi^ 
approaches (J^^e spawniTig streams the bn^it appearance of ihe male is replaced b> brown blacK above, 
With a white belljr , females beccpme Otive green with dusk> bars ^r pau-hes above and a light-colored belly. 
B> the time the male enters the spawning stream » it has developed the characteristic hump and hooked 
jaws. Juvenile pifik salmcpn are entirely silvery, withcput the dark vert*».al bars, or pan marks, of the young 
of other sahnon species. ^ ^ - ' 

LIFE HISTORY Adult pifik salmon entei Alaskan spawning streams between late June and mid-October« 
Different races ot runs Wi^ differing spawnifig times frequently wcv-ui in adjacent sueanis ^r even within 
the same stream. Most pink salmon spawrk withm a few miles wf the coast and spawning within the 
intertidal 2wne at the mcputh of streams iS ver>^ commun. Shaliww nffles where flowing water breaks over 
coarse gravel cpr cobble size rock and the downstream ends of pools are favored spawning grounds. The 
female pink salmon carries 1|500 tb 2,000 eggs depending on her Size. She digs a nest ^r redd with her tail 
and releases the eggs into the nest. Tliey are immediately fertilized by i^ne wr myre males and then covered 
by further digging action of the female. The process is commonly repeated several times until all the 
females eggs have been released. After spawning, both males and females sooh die, usually wiU-kin two- 
weeks. 
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bometimes during the wmter, eggb hatch mto alevin^, oi*fr> with yolk *aLi. dttached Jhe ^^levins. un the 
^yolk material for contmuod grovvth, devek)pmt?nt and energy In v^i^ler ur tpring^ ju^t d^ the yolk 
material is becommg depletied, the alevms swim >ip u^^l uf tlxe gravel and migrale duv^n^lre^m into j>all 
water The emergence and outmigration of fry heaviei>t during Itour^ uf dctrkne^b aud usually la:>ts for 
several weeks J>efore all the fry have emerged. 

Following entry into salt ^^ater the juvenile pink .^almon m^ove along the beaches in den^e ^chouUnear the 
surlace, fecdmg on plankton, larval fbhe^ and uecai>ional injects Predation heavy on the very small* 
newly emerged fry, but grov^'th is rapid By the next fall, at an age of about one year, the juvenile pink 
salmon are tour to six inches long and are moving into the ocean feeding grounds in the Gulf of Alaska and 
Aleutian Islands areas High seas tag-and-recapture experiment* have revealed that pink ^almun onginating 
from specific coastal areas have characteristic distributions at sea v^hich art overlapping, nunrandom and 
nearly identical from year to year The range of Alaskan pink ^almun at ^ea overlaps that uf pink salmon 
from Asia, British Columbia and Washington 

pink salmon almost invariably mature m twu years which mean^ that udd .>ear and e\eR-year pupulations 
ate essentially unrelated Frequently in a particular stream onej^le ur the other (odd-year ur even) will 
predominate although in some streams both odd- and eveii-^ear pink *dimun <irt about equally abundant 
Occasionally cycle dominance will shift and the previou^l^ v\eak cyde ^viU become most abundant 

COMMERCIAL FISHING In the eari> years fixed and floating h^h traps were employed extensively to 
catch pink salmon, such traps were prohibited following 1959 Now^must pink salmon art taken v^th purse 
seines and drift or sel gill nets Lesser numbers are taken with trull gear or beach >eines The average anrrual 
AlasKa harvest since 1952 of 23 3 million pink salmon i^umprises about 67^ uf the total North American 
catch and about 2l7r of the total catch worldwide 

Pink salmon fisheries are important in all coastal regions:, uf Alaska ^ouLh of Kulzebue Sound Commercial 
canning and salting of pink salmon began in the late ISOOs and expanded steadily untiUbout 1920 Runs 
declined markedly during the 1940s and 1950s, however, intensive effort i^ being maOi tu rebuild and 
enhance those runs through hatcheries* fish ladders and improved regulatory management 



Alan Kingsbury 
1978 
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Figure 3i--L1fe cycle of pink salmon, 
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HALIBUT 

The halibut is an interes^tmg fish to study because af the metarnorphosiSv 
(meta = change* morphe = form) it undergoes dur>ng the first six months ofN * 
its life, The left eye migrates to the right side of the fish so both eyes 
are on "top". The coloring of the halibut (dark on top and light on the 
bottom) hejf^he fish avoid being seem by prey or predators- Fer^ale halibuc 
may live op to 40 years and weigh up to 500 pounds- 

ACTIVITIES: I ' ""^ »^ . ^' 

- Compare the life cycle of the halibut with that of the salmon. What are 
the major differences? - * 

- The salmon and halibut eat different food. How is the body of each adapted 
for what it eats? 

'"'^ . . > - 

- Co(mier:xiial halibut fishing is regulated by an international cormission. 
Can the class think of reasons why this is so? (e.g. where do adult halibut 
live?) 

- Develope a prey-predator game with the protective coloration. 

- Make up a "yarn'' about trying to land a 400 pound halibut. 
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Alaska Department of Fish arid Game - 

Wildlife Notebook Senes > 

iHh HaLIBLT {Hippoglussub 6Eenutep*3> wa& vali^^U lwiJl>buLte m Middle English, meaning the 

flatfish to be eaten on holy days. * * 

GLaNERaL DEbCRlPTlON. Halibut are mute elungated Uian must flatfishes, thw^^idtl:i being about 
une>Uiird the length* ^maii s<,aies are tmbedded^m the skm Hahbut have botl"i eyes un U"ifcii dark or upper 
bide, Th^ LOiurv^un the dark side varies but tends U> assume Uie culuratiun of the uceark bottom. The 
underside is iigj^iieri ^ippearing mure like the sk^ frum beluw. Tiiis vuls^r a^aptatiun all^^ws halibut to av^ld 
detectrt)n by both prey and predator^ ^ ► ^ 

Lih h d^bTOKl V Spawning generally Lakes place frum Nu^ember u\March, During spawning sea$un mature 
maies and iemaies are fuund alung U'le edge uf tiie cunUuenUl shdf Males are sexually mature atse^en or 
eight >ears-w^iiie iemaies ma> first becume mature beiw^tn the ages <^f eigl"it arid twelve. Eakii adult female 
Ta>s two \A> three miiliun eggs annually, depending un her siz,e The fertilized eggs hatch after fifteen days. 
Because eggs and hat^vhed postlarvae are Xree-fluating> the> (lria> be transpurt^d hun(|reds uf mJes. 

During Uie six-munUi free-fluatmg stage> mariy changes lake place. One c»f ttieimust nuticeable is the 
migratiuri uf ihe left e>e \aj ci^ie right side uf tite fi^h. During this time th^alibut nse u> the surface and are 
carried \aj shaAluwer waters by the prevatlhng curreii,u. Tiien juvenile halibut begifi^>uttom life> feeding 
shrimp and uther smaiA crusw^eans* Frum une iw tliiee ^ears the juvenJes sta> un .the uishure gruunds* At 
about five to seven years halibut move offshore. I _ C 
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Halibul live 4U1U a lijiig tirrit;, J>ul tii^xr growth fate v«iriei> depending un lucdUuris duid iidUiUl cundiUuaa. 
Females gruw fabi^r-lhan males an^d alj>o live lunger. The oldest recorded female wd^ 42 >earsuid arid tlie 
uldebi male was 27 ^ears of age. Halibut are the largest of all flatfibh The largest ever recorded for tlie 
northern Pacific was a 495'pound fish caught near Petersburg, Alaska. 

POOD HABITS. Being strong swrimmers, halibut are able to eat a large variety of fishes (cod, turbot, 
pollock) plus aome invertebrates such as crab and shrimp. So;3rietimes halibut leave the ocean bottom to 
feed on pelade fisji like sandlance and hemng. 

It- 

FISHERIES. Halibut, Mong vvith salmon, provfded subsiateme fwr ;>everal Pacific Coaai Native groups. 
Much folklore iS found concerning U'le halibut. Each fishhook u^d b> the Indians wa^ carved with special 
designs to bring good luck and large fish The halibut were smoked and dned.for v^inter use 

Commercial fisl-iing probably began in 1888 when chree sauhng siups from New England fi'>hed off the toast 
of Washington Stale- As the industry grew, company-owned sie4mers carrying ^veral smaller fishing dories 
dominated the fishmg 

m 

Today, most halibut fishing off Southeast Alaska and Canada is done in owner-operated boats. Gear 
consists of units called skates which are composed of fiv^ or sut lines of groundline of fifty fathoms each. 
Loops of twine are attach^ at regular intervals to which gar^oYis about five feet long are joined. Each 
gangion has a hook at the end The'J>ook is baited with fresh or frozen hemng, octopus or other fresh 
flail Depending on fishin^ground» time of year and bait used, gear i^emams m the water from four to thirty 
hours before being checked. Halibut are cleaned as aoon they afe brought aboard and then tliey are put 
x>n y:e to keep them fresh. 

Some halibut are caught whJe sport fishing This is usually incidental to other fishing. 

Fi&hing for Pacific halibut is regulated by the Intemauonal Pacific Halibut Commission. Members from the 
Lniied Stales and Canada meet yearly Co review research, chewk the progress of the commercial fishery and 
make regulations for the next fishing ^sea^on The mainagement of halibut fishing by this cominission is 
mtended to allow a maximum sustained yield o/jialibut 

Tamara Smid ^^"^^ ^^f'f V 

mAiaska 

(shaded area) 
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Life Cycles of Selected Marine Animals 
4 




Iht focus on silMon fishing in the Ketchik»n tret hts 
perhtps obscured the potehtitl of other marine resources. 
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DOLLY VARDEKi 



Thfe young sea-run Dolly Varden occupies a similar habitat as the young CotJij 
salmon but, with some important differences. Read the V2NS on tire Dolly Varden 
and review the Coho. These are the two species you will work witfi on the field 
trip. Note: the Dolly Varden will also return to spawn in the str|eam it was born. 
The fish does not necessarily die after releasing Us eggs or spe;rm but may 
live to spawn again. . 



ACTIVITIES: 



ien^^e 



Decide on .four basic differences between t\fe Dolly and Coho (%.g- surface 
feeding vs. bottom feeding) and design a pack of 52 cdirdi repeating these 
characteristics equally. Decide on rules so each student must get all 
four characteristics to make up a fish and win a point. This could be 
expanded for all the fish species read about here. 

Using thev^ for reference, draw the life cycle for the Dolly Varden, 
along the same lines as those for the salmon and halibut. 

Find out the story behind the names of the Dolly Varden. 

Draw a cross-section pf a stream vthere bdth Dolly Varden and Coho salmon 
live. , * 
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Alaska Department of Fish and Game 
Wildlife Notebook Series 

DOLLY VARDEN {Saloelinus malmah J^albaum) are abundant m mosi i-oastal waters of Ala^^ka from lower 
oouU'ipa^^te^n u> the tip uf the Aleutian Chain and mtu the Bristol £a> area. Over most of this range, both 
anajirumuus [sea iun) and nonmigrat^ry pupulattuns ui^lut. Must uf uur iiifunnation on Ll'te iif^ history of 
DolJ> Varden is on t!ie searua i^aiiety. Little is known of the habits of Alaskan nonnijgratory Dolly 
Varden. ^ '(^{ . - 

GENERAL DESCRIPTION. Young Dilly Varden have about eight to 10 wide dark pan marks or oval 
blutclies which contrast wit^i the muiued olive brown color of their bud>. The sea-^run fish are silvery with 
an uLv^i^een to brown colui ua th^ursal! surface and numerous red tu orange spots un iheiz sides. The 
mature. males become brJliarit re<J^n the lower body surface, and the lower fins become reddish black wnth 
v^hiie along the leading edges. Macure females are similar but are less bnghli> coioredf^ales develop an 
extended lower jaw which hooks i/pward, fitting irito a groove which is formed in ihe upper jaw. A hook 
also forms in the females, but zs considerably less developed. 

Doil^ Varden belong to a group of fisb called chars. The light spot£> on theiz sides distinguish tliem from 
most trout and salmon which are usually black spotted or speckled. 

LIFf^ISTORY. DoU>) Varden spawn in streams, usually dunng the fall m October and November. The 
female, depending ori her Si^e, may deposit from 600 to 6,000 eggs m depressions or redds which she 
constructs in thie stream bed gravel by digging with her tail tin. Tl'ie male usually takes no part in these 
nest-'buildiTig activuies and spends most of his time figlitifig and chasing,^iher males. When the female is 
ready to deposit hei eggs, the male moves to hei side and spawTnng begins. Sperm arid eggs are released 
simtiltaneously uito the redd. 

> The eg^ develop slowly in tl'ie cold water temperatures usually present dunr^ the iiicubation period. 
Hatching of the eggs may occur in March, fuui to five months aftei fertil^ation. Aftet hatching, ti^ie young 
Doily Varden obtain food from theii yolk sac and usually do not emerge from the gravel until this food 
source is used. Emergence usually occurs in April or May. 

The young \arden rear m streams before beginning theu first migration to sea. During this rearing 

period,^ their growth is slow, a fact whjch may be attributed to theu somewhat inactive habits. Young Dolly 
\arden often remain on the bottom, hidden from view undei stones and logs ot ui undercut areas along tl'ie 
stream OanK^^.TI'iese habits are different from those uf tlie more aggressive coho salmon young which often 
frequent tfie saxrie liabiut. Cofao young are usually seen sw^nimmg arid feeding near the w^tei Surface ivhile 
the Dolly Varden yuung seido[r> swim and appear to select n>ost o/ theu food from the stream bottom. 

Doily Varden migrate to sea in ttieir third or fourt^i year. At.tl'ns time they are about five inches long and 
are calieU smolts. This migration usually occurs in May oi June, alttiuugh significant but smallei numbers 
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have been recorded migrating to sea in Septembjer aad OUober, Once at &ea, the)^ begin a fascinating 
pattern of n\igration. 

After their first seaward migration, Dolly Varden u&ually spend the rest of their life wintering in arid 
migrating to^and from laKes^ Those hatLhed and reared in a lake system carr> uii annual fe'eding migrations 
to sea, returning to the lake each year for the winter Huwever, Dolly \arUen originating from noaWH<.e 
systems mu$t seek a lake in which to winter. Recent research indiLaLes lliat Ihey fiud lakes by random 
searching, migrating from one stream system lo another until they find one with a lake. OitLe a lake iJ> 
found,^ these fish may also LOnduct aiumal seaward migtaUons lu the spring, sometimes entering other 
stream systems in their search for food\ ^ ^ 

At maturity, Dolly \arden return to spawn in the stream from wIiilU they originated. The fish possess the 
ability to find their hotne stream without randomly searuhiiig as was the Lase in their original searuh for a 
lake. Those that survive the rigors of spa w^wng^ return to the lake shortly thereafter. 

Most Dolly Varden reauh maturity at age five and At this age, they may be 12 to 16 inLhes long and 
may weigh from 0 5 to 1 pound Mortality after &pawiiiiig varies, depending on the sex*and age of the Dolly 
\arden Males suUh a niudi liiglier mortality after apawiiing, partly due to the fighting and the subsequent * 
damage infliLieU to euLli other It is doubtful that m,ULh more than 50 per cent of the Dolly Varden live to 
spawn a sevoiiU time. A small number live to spawn more than twiLe Few Dolly Varden appear to live 
longer thaji tij^ht years Maxinium size for most I^oll> \ aiUeii is between 15 and 22 iriLhes and from 1 to 3 
pounds-<iIowever, occuMonai 9 to 12 pound lunkers are reported 

SPORT FlSHlNLr Dolly Varden are one of Alaskti s niost important and sought-after sport fish The fish is 
unique as it is the only member of the family Salmontdue, t\cluUing^oalnion, that lias readily adapted to the 
numerous i>mall-to-mediuni size nonlake &treama Uiat tiiler our saltwater areas IU> impiirtanLe and 
populanty can only increase as oui population increases and further restrictions are placed on heavily 
utilized salmon ^re^ms 

To fish successfully tor sea-run Dolly Varden in Alaska on^ should have a knowledge of theix migratory 
habits bince the Doll^ Varden migrate to sea from iake^ iii tlit spfm^i. a lake outlet stream, stream mouth 
or associated beach should be good from April through June Good Dolly Varden fishing can be found ui 
saltwater during May, June and July. As the mature fish rtturii to their home stream to spawn and feed m 
August and September, .most coastal streams in Southeastern Alaska and up through the Aleutian Cham 
provide good hshmg for Dolly \arden. Try fishing near spawning salmon, in deep holes and at the creek 
mouth on an incoming tide Lake fishing for sea-run Doll> Varden can be good from late August through 
November The fish begin entering lakes in late August and are in prime condition after their spring and 
suipmer growing reason. Ice filling m lakej^during the v.intei can also provide excellent sport for those 



wilhng to brave the elements 



Like its close relative, the Eastern brook trout, the Dolly Varden is excellent for eating Catch one which 
has been at sea for awhile and you have a fish unsurpassed m quality The flesh is pink, firm and full of 
flavor, variety, try smoking some of your catch or cooking them in the hot coals of a beach fir*; 
wrapped in foil with a little butter, salt, pepper andMemon juice added 

•<■ * 

Doily Varden will usually strike readily at almost anything the aiigler offers. Durmg the spring, try ^mall 
spinning lures in the lake outlet streams and in saltwater. Streamer flies, resembling small fish, can produ(?6 
surpnsing resulu along the saltwater beaches during the spring and summer months Coastal streams in 
August and be'ptember can produce excellent fishing for those using spinning lirres or a single salmon egg' 
bounced along tlit bottom. Uccasiunally flies, both wet and dry, can be successfully used in both streams 
and lakes* A sea-run Dolly Varden caught on light spinhmg tackle or fly rod will produce a fight not easily 
forgotten ' ^ ^ , , 

Robert H. Armstrong 
Reused and 
repnnted 1978 
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Tm sure you* 11 find it enlightening to cort^are the number of hatcheries 
and other fish rearing facilities in Oregon orJfJashijngton and the facilities 
here in Alaska. Hatcheries are relatively new to our , State even though com- 
mercial fisheries, canneries, salteries and the like are fairly longstanding,. . 

^ The map on the next page shows the locations , 

of hyj^heries abd rearihg areas operational, , t 

underconstruction or proposed. 
. > ^ " (Please note the legend J , * 

' . . >■ ■ . ■ 

In ](la^ka, species being incubated or reared are predwninaiftly Salmon with 
some Ste^head.^ Experiments are being done to see if Sheefish (a freshwater 
fish) can [)e incubated. 

■ ^ ■ . . •\ 

ACTIVITIES: ^ . \ 

-.Besides those facilities run by the pepdrtment of Fish and Game, there are 
some privajte hatcheries as well. Native corporations, colleges and, in some ^ 
cases, individuals h^ive begun to raise fisri with state .supervision. In Juneauj 
the flacaUl lays have a pink salmon facility at Kowee Creek. It is run by a 
private, non-profit corporation made^p ofsseveral people, including the 
Macaullays.. They are quite amenable\o your visits. Give them a call to 
arrangfe a /Visit. . \ ^ * 

-,Map all the private salmon facilities in Alaska-. (The Departinent of Fish 
and Game will fiave this information^) . ' • ^ 

- Have students ^r^search and make a visual display of some corporation^ . 
involved in fish rearing. • s X \ 

- lr)vite a knowledgeable person (lawj^er, aquaculture program directoK..) 
to explain a non-profit corporation to your class. Perhaps the studenr^ could 
go through the process of creat'lng their own mock corporation. 



^1 



Ml - Aza/Ung (AiM 

# - opzAating ok. 6e^«g d&vttopzd 

J - Ung/coho iacWXiu 



2 - iockzyz f^acilUUu 

3 - piiik/chm iacAJUXLu 



4 - ifLOUt ^a(uZUiz& 
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HISTORY 



These activities fit ipto any area of the curriculum. 
ACTIVITIES: • • 

\- Act out a Tlinget legend. 
- Explain the "morals"' of each legend studied^ 

-•After re^ading many Tlinget stories* discuss the Tlinget Ideas about 
salmon migration out to sea and back again. 

^ J. 
(The legend of Raven and the Fog Woman Is a good one for some of 
your act! vi ties « It is summarized belcM*) 



RavQn wanted .to get married* He went 
to a chief who was 9lad to gt^e his 
youngest daughier as Raven's wife If 
he'pnbised to treat her with respect 
Raven agreed and soon the cojvple vras 
married. ' * ^ 

They lived contentedly all suiuren ajid 
falK Then Winter came and they were 
out of food. After many days wi^out 
much foo^t Raven's wife began ^making 
a basket* Raven was a bit ups^t at 
this as they had nothing to put in 
the basket* That morning Rav§n saw 
salmon In the basket. Those iwere 
the first ones ev^ Seated/ 

Raveh and his wife lived happily for 
awhile as she created fish in the 
basket each morning. Soon Aaven 
forgot that he owed this go» fortune 
to his wife* He began to qul^rel 
with her. He had forgotten also 
his promise to his father-'in-law* 

Soon Raven *s wife left him. The 
chief was angry wd vowed that 
since Raven h^ mistreated his 
daughter » Raven could not have 
her^as a wife any longer. 
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(History acti^ties, copt.) 



- Make a display of Ir#ian designs related to fish and fishing. visit to Che 
Alaska State museum^will provide a wealth of design ideas, plu^ there is an* 
exhibit of Native fishing gear. , 

- Make a halibut hook. / 

- Learn some songs about fishinq. Some are found m Wanda Whitman's Songs 
that Changed the World , 

- Students could report^cM^the history of fishing in the United States. 

- Students cou\d interview a person about the^f fishing experiences. Some 
inteiestfng interviews regarding fishing and other topics of interest to 
Native people ^re found in Kil-Kaas-Gi t . This is a quarterly publication 

^put out by students at Prince of Wales High School. Copies are found in 
the state ^library. 

- KTOO Radio (Juneau) has produced a series of eiqht programs narrated by old 
fishermen. Contact them about the possiblity of borrowing them for class. 

- Students might make a display of early fishing techniques. For background* 
you might divide the class into groups with each group studying a specific 
type of fishing. Some of these early techniques are illustrated b^ow. 







Don't forget that before any of these techniques were used, people were 
probably pretty good at catching fish by hand! 
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RSH AS FOCD 



9 

fish in the Southeast, besides being varied^ abundant and tasty, are an excellent > 
source of protein. They are important to your body for tissue growth and repair. 
For much of Alaska's Native population, fish was the mainstay of their diet. 

About this time of y^ar tnany people clean out their 'freezers to make room for 
the fresh fish they- plan on catching 50on. Tiiey would probably be happy to 
donate some for your copking projects - 



ACTIVITIES; 

■ 

- Build a small scale smoke house. 

- bave a parent help yo,u sm6ke some fish. Hake sure to allow a day or two 
for this. The University Extension Service has recipes if you want some. 

- Pickle some herring or salmon. This will require more than a day or two 
as most pickled things need to seta few days before they're good. 

- Use jars and cans to go through the process of canning ^ome fish. Discuss 
why foods need to be pressurized and handled with care. 

- Find out tfie nutritional content of Ivarious kinds of fish and other seafoods. 



Have a food feast with small groups ^^laking special dishes to be tried by the 
rest of the class. This could be done school-wide as well. You might delve 
into a bit of social studies by having the kids Ijearn ways other cultures 
prepare 'fish dishes. Be sur^ to include a presentation by all cultures 
represented in your class, (Norwegian, Filipino, Tlingit, Japanese, Calif- 
ornian). I'm sure you could get parents to help. 

For math, have the kids convert a recipe for four people into a recipe 
serving twelve. 
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(Fish as Food, contj ) 
^CANNERIES, SALTERIES AND COLD STORAGE OPERATIONS 
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*- Processing of Alaskan salmon for market was probably begun by the Russian 
, Amen ca Company before the United States owned the territory. A few barrels 
' of salted salmon were shipped to California and St. Petersburg. 

There was a saltery at Klawock, Alaska (on Prince of Wales Island) and 1878 1 
the first salmon cannery.was built. there. Several others were built in 
Southeast witWn the span of;^ few years. The Nushagak River was the sight 
of the first cannery in tfiCwestern part of the state. It opened in 1884, 
1882 was the date of the openttrg pf the first cannery In Central Alaska. 

Over the years, jnore than two hundred canneries were built. Of those about 
one third were burned and not rebuilt. Most canneries have changed hands 
at least ortce, marv-were consolidated into larger companies like the Alaska 
Packers Company, The canneries were booming for years, yet recently some 
have been forced to close as fishing became more regulated and canning 
Ibecajne more efficient, ^ 

Other interesting facts: 

The first commercial plant for herring was a reduction plant (making/ 
oil and meal) on Atfmiralty Island which began operations in 1882. 

The crab canning industry began in 1916 and the shrimp were first 
canned in Alaska around 1923. x 

There was a fish processing cwnpany called the Alaska Fish and Lumber 
Company. 

Auke Bay^Salmon Canning Company opened 1n 1916. 

t 

Klaw^k's cannery was made into a co-op years ago. Each Klawock Native 
is a partner. 

ACTIVITIES: 

- This CQuld lead Into several nice social studies and history projects, 

- Students could write a history of dne type of processing methodjn Alaska. 

- Student might research a cannery that was operating during their grand- 
parents* time. Then they could present a sk1t about cannery workers. 

- Canneries could be mapped with students providing special legend symbols 
for crab, shrimp, salmon canneries^ 

r Perhaps students could find someone who knew about the Auke> Bay Salmon 
Company. They could Interview them with »tape recorder and write up an 
article for newspapers, etc. 

» 

- students mtght buHd a display showing the process of canning a salmon.- 



COMMERCIAL- FISHING. 



Fishing techniques Iiave become /rare ^:omplicated than the simple spearing 
or fish trap methods of previous generatibns of Alaskans. People still 
use the basic hooks, lines, and nets, but more technology has been added. 




SEINING- One of the most conmon means of catching quantities of fish (like 

herring and some salmon species) is the purse seine. ' The seine is a net 

(called a.web) with weights. (or leads) on the bottom and floats (corks) on 
top. f 

When seining, one end of the .net is towed by a smaller boat or skiff from 
the stationary seine boat. The skiff pullfs the net to surround a certain 
area where schools of fish are located. The skiff makds a large circle 
returning to the larger boat. Then that end of the net is attached to a 
winch and the bottom of the net is pulley tight to form a "purse". Then 
it is hauled slowly into the boat. Fish are collected and dropped into 
the storage area called the hold. 

. .Seining involves the work of several people. One person is needed to run 
the skiff. Each part of the net - leads, web and cork - needs to be piled 
in an orderly fashiwi to insure tha^ the net Is not ta^ngled for the next 
set. Generally, there is at**ftast one more peipon who operates the power 
for hauling in the seine. 

erJc^ . ' - 4a . 





JUuitxation by J^A/iy HoAd 



GILL NETTING - Gill neits ma(y be operated by fewer people than seine nets. 
Some fishermen using gill nets work in pairs or alone on a boat. 

Gill nets are nets used to entangle thd ffsh in the mesh as the nets are 
set in the paths of fish movement. These nets are generally 20 to 30 ui 
(6Q to 90 feet) long and 2 to 15 m (6 to 45 feet) deep. They are divided 
into two types depending on use. These two types are dri.ft nets and set 
nets. Set'n^ts are staked to fixed anchors along fish migration routes. 
Drift nets are free float,ing nets that entangle fish migrating in the 
path of the net. 

The size'of the net's mesh depends on the size of/EHe fish 'to be caught. 
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TROLLING IS the only major method of catching salmon that does not dtilize 
a net to capture the fish (other major methods are seining and gill netting). 
Trolling involyes using hook and line and is basically^an expansion of the 
standard sport fisherman's technique for catching salmons The boats are 
generally equipped with two or four long poles, These are like fishing 
poles except that each one has several sets of hooks and lines, Herring 
is usually teamed with a "flasher*' to attract salnon and the .boat moves 
slowly enough to simulate the "Hve f?erring." 

Ordinarily* less than ten per cent. of the total salmon catch in Southeast 
Alaska (the only area in Alaska whe^a it is legal) is cauglit by trollers. 
King and coho are the primary species caught. 

Troll ers are far more independent ancf less restricted than other fishermen. 
They work both "inside'* and "outside" -waters "depending on the location of 
the best fishing spots. Also, trollers do. not operate under weekly fishing 
periods like purse seiners and gill rjett^s, 

ACTIVITIES: ' / - ^ 

- Students might research the debate over power and hand trolling. 

- Students can interview a troller concerning the limited entry issue. 

ERIC . . 5^ ' 
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SKATES - Sets of*hooks and lines used to catch halibut (if they're set on 
the bottj)m) are called skates* Each skate consists of floats ttiat mark 
the skatcvand anchors holding the 30 m (100 feet of) line in place* Spaced 
along the line are welgh^ted lines and hooks baited with herring, other fish 
and sometinies octopus. Each halibut flsheman has several skates which 
he or she sets and checks periodically. "The tialibut fisherman must take 
care to check the skates frequently as the meat .deteriorates and is some-: 
times eaten by sand fleas if It remains In the ocean too long. 
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TRAWLING - This is another method of fishing utilizing a net. The trawling 
net is a bag-like web that is towed along *the ocean bottcMi) trapping cod,, 
snapper and other bottom-dwelling fish or shriwp. The open end of the net 
has supports so that the net remains open at all times. Actually you might 
think of a trawling net as a big mouth wide open. Periodically th.e net i$ 
hauled aboard and the fish or shrimp are placed In the hold of the boat. 

Needless to sejy, fishermen using nets catch a variety of sea life besides 
the fish or shriwp they want. They mj(y have to deal with jellyfish and 
starfish that get entangled in the net, too. This is more than just a 
nuisapce because some people are extremely allergic to jellyfish stings. 
However, the quantities of fish caught. usually cowpensate for this incon- 
venience. 




POTS - King, Tanner and Dungeness crabs and shrimp provide pro/stable fish- 
eries and are often caught using baited pots. These pots are visually made 
of wire mesh or filament nets around a circular or.sqtjtare framfe. One or two 
openings or "doors" open inwards so the crustaceans can enter but not exit. 
Like the halibut skates, thes,e pots are set and checked periodically. 
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SEASONS AND REGULATIONS 



the Board of Fisheries - a group of interested and knowledgeable Alaskans 
appointed to four j?ear terms the governor * set seasons and regulations 
for all types of fishing. Generally, these are rules recoimiended by the 
Alaska .Department of Fish and Game and/or the public. Seasofts and regu- 
la^tions set b^ the Board are supposed to Insure a sustained ^ield of these 
fishery resources/. 

At times there is a lot ofcontroversy regarding fishing rules. A good^ 
example of this* is the recent Hand Troll decision which was pr^fdced b^ man^ 
public meetings and much discussion. 



The Department of Public Safety makes certain that seasons and regulations 
are kept. Someone i.i the class ma^ have talked to one of their Fish and 
Wildlife Protection Officer and had their license checked. 





ACTIVITIES: 

- What does "sustained yield" me^n? 

- Referring ^back to the life cycles and ^^NSon Salmon, Halibut and DoTl^ Varden, 
figure how man^ of thg^eggs each la^s will grow to be adults. A Kixig Salmon, 
for instance, la^s 8,000 *eggs, if 1% survive to adulthood how man^ is that? 

How man^ will have to escape all the fishermen and spawn in order to "sustain" 
the 'iyield"? ^ ' . 

V 

- Note th^t closed or limited seasons for both fish and crab generally are in 
the suimier. Why is ,that? 



- Have students read and suRtnarize the fishing rules for their area. Try to 
decide why -each rule was made. 

< 

- Interview a Wildlife Protection Officer about their experiences during fishing 
season, 

- Visit stores that sell gear and ask the salesperson to explain and/or demon- 
strate s6me different types. 

- Take a walk on a dock and inventgry the boats seen (gill netters, seiners, 
trailers, cabin cruisers for sp^^^ 

- You could invite fishermen into class (or take the class to his/her boat) 
to share experiences and ^expertise. 

- Make a cartoon about "the one that got away." ' - 

>- Have someone demonstrate ways of cutting and bgiting with herring. 

Many school students are involved in sport fishing and perhaps during SeaWeek 
they could share their expertise with other students. 



FIELD TRIP — SAiWON STREAM 

This field trip, based on materials developed and used in Juneau 
by, Dick Mariott, a biologist with the Alaska Department of Fish 
and Game, is designed to establish >a concept of rearing and 
spawning habxtat for fish. The activity includes counting the fish 
the students see in a salmon stream, A record of the count ctin 
thdn be kept and compared with previous years to determine whether^ 
there haye been increase^ or decreases in the fish population in^ 
one ^strea£{l at recorded by 5th grade students. Students should 
disctiss possible reasons for population fluctuations beforef the 
f ieldtrip ana again' after. 

Materials Meided: 

^ * 
1, Record chart and pencil for each two students (sample 
on following page) 
^2. A few salm'on egg clustery in a plastic bag - one bag 

for each two students (secure from fisherman, cold ' ^ 
storage, fishing supply store or Alaska Department of 
Fish and Game) 

Personnel Needed: 

1. Fisheries Bidlogist, if possible 

2. Knowledgeable junior high, high school or college 
studeht assistants (at least two.)^ 

3* Interested parents 



St;udent Preparation; 

1, StudeTits should study ttie information on Coho Salmon 
and Dolly Varden in th6 Fish and Game Notebbok Series 
and the Life Cycle Material on these two fish — y 
these are found in the Curriculum guide. Discuss what 

is meant by spawning and rearing areas. "'^''^ 

2, Students shoui^know some of the reasons for fish 
population changes: 

A. Natural predators:- bears, eagles, gulls* 

B, Other IJatural pauses: low water, extreme cold 
Man cctUsed changes: a. 'polluti||ip, b. people and 

domestic animals trample area, c. people catch 
spawning fish by snagging, etc., trees are 

cut which raises water temperature and erosion, 
e. wells and other uses of Water lowers th^* 
ground water level. (Since this lowers the 
stream flow, cohos may not be able "to travel 
* upstream), f. pebple mays possibly requebt tp 
change the course of the ^ stream, .g, remove 
gravel from stream bed, h, fill stream bed, 
i. build dams 
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Stream Site Selection and Preparation: (In the spring ^not j^tore, 
mid-May) ' ^ * % 



1. Select a stream where Coho Salmon and Dolly Varden 
.spa;/n where you can see the bottom. Look for a 

• , stream t:hat has the following characteristics! 

a. SiZft - less than 15 ft,* wide and less than 
IH ft. * deep. 
/ , ^* Water - clear 

/ c. Bottom - gravel , 

d". Banks r sloping downward, not overhanging, 
4 . (Fish ^jnay liide under an overhang,) 

2, Before the field trip use flagging or signs to divide, 
the stream into known lengths, (100 ft. works well) " 

f There should be enough lengths for each 2 students iji 
' the class to count the fish m one pre-marked length. 



Salmon Stream Trip: 



theJn-f 



When the students arrive show theJn-how to identify 
the fish to he counted - precaught fi»y or ' f ingerlings 
m ,glass gallon j^irs kept m the cool water of the 
stream would be vfery >^elpful - students should 
also be able to gee and identify fish in the streaju 
before the^count. The following characteristics 
should be pointed put: ^ 

Dollieb have dark colored backs with white spots and 
touch or hide on the bottom of th^ stream. 




Cohos have dark spots on thei^r backs and do not touch 
the bottom of the stream. ^ 
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Fry are less than IH 'i^^es l5ng. Fmgerlings are^ 
larger and -harder t6 see -because they hide. 
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Divide th^ class into gafoups of two and give >the 
following instructions: ^ 

start at the downstream 'n^ark of your length (you » 
will be showji where to sta'rt) and^w^k ve ry 'slowly 
upstream (being careful not to muod^or knock things 
m bhe water) to the marker at thfe upper end of your 
length, counting and recording the number of fish*". you 
see* Record on the sheet which is being handed out*. 
(20 to 30, minutes) 

FISH. RECORD ' ^ 

Class . Area ^ i_ 

Salmon . ^ Dolly Varden 

(Black Spots - off bottom ) (light spQts - on bottom) 
Fry (small fish » Fry ^ ^^^"^^^ 

^ , 3i* 

Fmgerlmg (largeX)^ F mger 1 ing 



Yqu have also bee^n given a pta$tic bag witli fish eggs 
xn It* When through with'your section walk back to the 
deeper pools* Stop and place a few salmon eggs in the 
upstream^ edge o£ the po6l where the smell of the eggs 
will wash downstream and attract larger fish. Remain 
very still and count these larger fish that dome out to 
feed Off4-^he eggs*, (5^10 minutes per pool) 

Whfen you have f inislfigd^your jfOunt return to the regroup 
area and turn your comj^leted record sh^iet m to your 
leader* He will'tptal all of the record sheets to 
determine how many fish have* b.een seen today* THIS *IS 
NOT A CONTEST TO SEE WHO CAN COUNT THE MOST FISH*^'"^e 
counts made each year will b*e compared with counts 
f rom^ other years to determine whether the populati^ 
IS increasing, decreasing or remaining the same* For 
this '•reason accurate counts are important* 



Wben all of the students have returned ^o the regroup 
area the following topics could be discussed: 
• • 

A fisheries biologist or other informed person could 
talk' about other vjrays to trap and count fish * * *minnow 
traps, electro-fishing, pre-emergent sampling, face 
mask counts and si^Kt estimates in schools of fish* 




Discuss th6 economic value of a sirtai]^ stream. If only^ 
50 coho salmon and 60 chum salmon spawn in^^*stream, 

*about 10 times that number (iAei-r young) air^ caught 
by salmon fishermen. Each fish is worth about ^10 to 
the fisherman, so -^he stream produces about $10,000 
worth of fish every year. Other vcllues such as 
recreation, food for wild animals and education can 

'be derived from a salmon stream. 

Discuss condition of stream - identifying desirable 
habitat: ".Clean water, overhanging banks to provide 
feeding and hiding places, t:rees and other vegetation 
to help keep the stream cool and keep the banks from 
eroding. Discuss destruction of the habitat if there 
IS any evident. 

Discuss how to maintain and improve stream habitat. 

Leave "gree^i belt" natural areas along streams. ' 

Do not build houses right on stream banks. 

Do not silt up streams with road crossing or. 
block fish movement. 

r 

Know and follow sport fishing regulations*.- 

Clean garbage from streams, (emphasize that removing 
logs ^nd branches may help specie^s bf fish that 
need lots of spawning area tpmks, chum) but harm 
specxes that need lots of rearing area (coho, 
dolly varden. ) 
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HBUQGRAFW 

Relevant Books: 

- How to F1y*fish for Salmon , by Bruce Cojegravei 1971 

c 

- story of the Pacific Salmon , by Julie Crandell, 1941 

- About the Biggest Salmon , by Henry Luhrs, 1961 (Oregon fish) 

- History of Marine Hatcheries of Alaska , by W. Hunt. 1976 (gov. dot.) 

- Salmon. Our Heritage , Vancouver British Colirmbia PacJters, Ltd., 1969 

- The Salmon:^ Tl^ieir Fighrt for Survival , by Anthony Netboy, 1973 

- Red Tag Comes Bacic , by Fred Phleger, 1961 

- How Fish Live , by Peter Whitehead, 1975 

- Attract A Fish , by (OBIS) Outdoor Biology Instructional Strategies, 

Lawrence Hall of Science, U of Calif., Berkeley, Calif. 

Relevant Films: 

- "Environment and Survival - Life in a Trout Stream" 

- "Fish and Their Characteristics*' ^ 

- "How do They Move" (about all kinds of creatures) 
' "How do Fish Swim" 

- "Looking at Fishes" 

- "North Pacific^' 

- "What do' They Eat" 

- "Wonders of Reproduction" ' * 

- "Sharks" , (Cousteau film) 

- "The Stream" . - \ * 

- "My World - Water" 

- "Way of the Trout" (call Sport Fish Division, ADFG, Subport Bldg. , Juneau) 

- "Salmon - Hie- CycTe of th^Sockeye ' 

- "Salmon - Catch to Can" (covers fish, fishing and canning) 

■ Co 



(films, cont.) 

^ ■ 

- "Adaptation to a Marine Environment" 

- "Tragedy of the Red Salmon" 

- "The Salmon Story" (life cycle arid processing) 
' "Kodiak Island" (interrelationships) 

- "Living River" (Sport Fish Division, ADFG) 

- "Aquatic Ecologist" (Sport Fish Division, ADFG) 

(If not otherwise stated, books and films are available from the' State library.) 
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TEACHER INFORMATION ' 
FOR , ' 

SEA WEEK CURRICULgW MATERIALS 
'*-*_*^ *_*_*«*_*_*_ *.*_*,*_*_* 

FIFTH GRADE 



Name of Sea Week Materials 



Contents and/or Use 



ACTIVITY 800K 
Worksheet # 1 - Splash * 
Worksheet * 2 - Splash * 



Writing 

Writing & Discussion 



Life of the Salmon ** 



Colorina Book 



'Splash' Game may be ordered from: 

National Park Service 
709 W. 9th St. 
Juneap, Alaska 99801 



"Life of tha Salmon" may be ordered from: 

National Park Service 
709 tW. 9th St. . 
Juneau, Alaska 99801 



S2 
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Worksheet, I - "Spla'sh" 




cu. gpme abcuf' salmon 



Directions" Using the game, "Splash", complete the following 
1. Name 4 things that are helpful ^o fish in their natural 

. 1 , 

2. 



3. 



Name 4 situations that could be harmful to fish m their 
natural habitat. 



2_ 
3_ 
4 



3 Name 4 situations - man made- that ar? harmful to fish 

V 

1. _ , 



3^ 
4 
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Worksheet II - "Splash" 

<1 






gam 



t. Using "Splash", pretend you are a fxsh and write your 
life story beginning with the spawning pool. 



I 

II. Take one of the following areas, and from the fish's 
point of view, tell about the situation in which you 
find yourself. 

A. You are a just spawned fish "in a shallow river 
three miles from the ocean. Make up a story 
b^sed on facts, about how you find food, protect 
yourself from predators (larger fish like Dolly 
Vardin) and about your , trip down the river to the 

^ salt water. Remember the smil water falls, white 
, wate^, rocks and swift currents that could give 
you trouble on the ttip down river. 

B. "" You are a salmon about to be caught by a fishing 

boat*- Tell how you would escape or tell * how you 
are caught. 



III. Trace the progression of the salmon from the fisher- 
man to the dinner tAble. 
a^ fresh fish 
'a canned fish 
^a sport fish 
frozen fish 




IV, Explain how waste from factories, fertilizers and oil 
tankers pollute the fish's environment. 



V. Explain how a sport fisherman catches a fish, 

1. spinning rod ^ 

2. fly fishing 

3. bait casting 



VI- Explain how a commercial fisherman catches a fish. 

1. Troller (power or hand) 

2. Purse seiner 

3. Gill netter 
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STEPS TO ORGANIZING A SEA WEEK IN YOUR COMMUNITY 



l\ Familiarise yourself with the Sea Week curriculum and 
introduce it to other interested teachers and parents. 

II. Catalog the resources in your area* Where are the good 
beaches? When- are the good ^ low tides? Are there any 
agency, hatchftry, or mu^seum personnel that would be - * 
available ^s speakers and/or for field trips? 

III. Draw up a well-thought out plan for Sea Week and present 
it to your administrators for approval*^ 

IV. Talk /.to teachers in the upper grades about having some of 
their students accompany you on your field '^trips * Brief 

* them ahead of time as to the a<rtivities you'll be doing. 

V. Make, up a calendar of when speakers will talk, which movies 
will be shown, and when each class will take their field 
trips* By arranging two field' trips near one another in 
location, or by having the second class come to the beaoh 
when the first field trip of the day is leaving, gas (and^ 
energy)' can be saved by havifig fewer bus trips* 

VI. Invite the whole community to participate - parents, chamber 
of commerce, governmental agencies, native corporations, 
fishermen, etc* Parents can assist wfth 'field trips; 
businesses might display student artwork. If community 
organizations are interested, the week can become a Festiv^al 
of the Sea, with boat tours, movies, speakers, games, and 
dances. Contact your ^local paper about featuring Sea Week 
with a photo and story - beforehand, during, and afterwards 1 
Radio stations might want to interview field trip leaders - 
or read stories that students have written. 

VII* Spend an entire week studying the amazing ocean! Math 
problems, writing assignments, spelling words - can all 
relate to our marine *environment* Show your studerits the 
wonder of sea life! 
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SUGGESTED FIELD TRIPS 

In planning field trips for your class two things should be 
considered: 1, The emphasis in Sea Week studies at your .^-^ 
grade level. 2. The ^available community resources. 

Consider visiting a place - beaches, docks, vessels (fishing, 
pleasure, ferry, barg6, tour ship. Coast Guard) , cold storage 
plant, canneijies, supermarket^ government research facilities, 
hatcheries. Museums, private collections and stores might be 
considered for indoor trips. Arrangements might be made to 
watch someone at work - fisherman, biologist, or Coast Guard 
personnel. If your students have an opportunity to v^sit 
another commujiity you might include Sea Week activities in your 
itinerary or might include th^ entire trip 'around them. 

In planning any trap, if possible arrange for knowledgeable 
persons to accompany your group. The involvement of interested 
parents is also valuable. 



FIFTH GRADE • . * , 

« f 

I. Beach - Study tidepool fish. Feed and observe blennies, 
sculpins, flat fish.^ 

II. Stream Enlist the help of a Jcnowledgeable agencj^ of in- 
dividual. A^recommende4 census of fish fry is in the guide, 

III. Fishing Industry - Visit fish hatchery, cannery, cold storage, 
— — ^^irshing vessels, 

IV. Coast' Guard -^isit the fisheries patrol. 

V. Fish. And Game - Have progr^ on^i^'hing regulation^/ en* 
forcement, and habitat protection. ^ 

VI. State Museum - A unit on fish is available on .a loan basis. 



WHAT TO DO ON THE BUS 



1$^ 



* Put together a checklist of objects (or use the one that 

follcTws) that the students may see at the beach* „ During the' 
bus ride, students can circle the name (or picture) of each 
object that they think they will be seeing during the field 
trip. At the beach, they can check off the objects they 
actually saw, and estimate or count how many they saw, A 
Juneau teacher makes her checklists into a small book, with 
a pencil attached by yarn, and gives each pupil a sandwich 
bag in which to store his/her checklist* 



bus 

can 

fish 

tree 

gull 

buoy 

anemone 

whale 

seaweed 

crab 

tottle 

jellyfish 

sand flea 

mussel 




sea ttrchin 
porpoise - 
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CONSERVATION 



Con^rvation may be defined as ^^the "wise use" of our natural resources 
It is not the non^use of them, bnt rather a use that comes after bare^ 
f ul thought has been given to the reasons and consequences of that use 

"tt is^ perhS^Js trite to say that with increasing f>opulation pressures, 
the ever-irtcreasing need for raw materials, for reci^ational^ faciljLtie^ 
for homesites, etc., pressures increase on a natural environment thajL 
may previously have been urntraimeled and in no need of someone to proti 
it from total alteration. Here in Alaska, particularily , the residents 
Of the State are faced with, making many iminediate f ar-reaching decisioi 
about the natural environment of our State. %hat man's impact on it 
will t^e .and if and hQw that impact should be limited, or controlled are 
some of these deOi'sions. 
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Conservation, practically, comes down to a few important principles: 

1. Every living thing, as well as non-livifig thing., has a plac6 and 
function in the balance of existence on the surface of ^his planet, 
whether or not we happen to ki^ow what its precis* niche is. "Every- 

^ thing is connected with everything else/' ''Everj^hing affects every- 
thing else." Destruction of one species, useleS^s, and unimportant 
.though that species may seem *to our ignoraftcfe, can ha^te wide-reaching 
repercussions. ^ ' ^ # . ^ ' 

2. Natural, resources are exhaustible. Populations which drop below 
a critical thresjiold cease to reproduce £nd the species plummet^ into 
extincticin. Energy resources on earth are not renewable. Extinction 
of living species and exhaustion of non-living resources are natural * 
processes. ^Trojc-obites went extinct h^foj^e men appeared on the scene. 
Volcanoes spew noxious gases into the air/ Nevertheless, the speed 
with which man, especially 20th century man, ^s destroying or using up 
extant life and resources is astronomical compared to natural processe; 

^3. Since man is an intelligent being, he can, if he will^ desist 
from extinguishing life and ^jihausting the res9urces of the earth. Man 

* ccin practice conservation without denying himself a full and enjoyable 
life. His reason for using resources wise lyj, may be an idealistip** 
appreciation pf all that nature h^ and is, or it^may be a realization 
that out tomorrows will be poorer uhless wisdom regulates usage of our 
goods. ^ 

For schooi child-ten studying Alaska's marine life^ Conservation involv< 
a few' simple, yet extremely important principals: 

o , 

. 1. "^0 VISIT THE BEACH^AND ENJOY YOUR TIME THEjlE 'BUT WHEN, YOU LEA^JE, 

-LET THE AREA BE THE SAME, OR BETTER, THAN YOU FOUND IT. 
' ■• . ' 

2. IF YOU TURN. OVER A ROCK TO SEE WHAT IS HIDING UNDER ITj TURN IT 
"BACK OVER WHEN YOU HAVE FINISHED. iTtVMlat lives there may depend 
• for surviv^l^^on' the exact kind of micro-habitat that exists under 
•^that rock.) 

-Reef_an<3 Shore. Hawaii Nature ^tudy Program for Elementary 

School Cj ylj^ren , p. 4. - 

" p * % . ' 
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IF YOU PICK UP ANIMALS FOR CLOSER VIEWING, DISTURB ONLY THE 
ONES'YOU WANT TO LOOK AT, HANDLE THEM CAREFULLY, THEN REPLACE 
THEM WHERE YOU "FOUND THEM. SEA CREATURES CAN LIVE,^OUTSIDE OF 
THE WATER ONLY ©RIEFLY. A PAN OR BUCKET OF SEAWATER WILL ALLOW 
CLOSER EXAMINATION AND REDUCE STRESS ON THE ANIMAL. KEEP THE 
CONTAINER OUT CF DIRECT SUNLIGHT ANIV REPLACE THE WATER IF IT 
BEGINS TO WARM. HANDLE FISH WITH WET HANDS TO PRESERVE THEIR 
PROTECTIVE SLIME AND IN HANDLING .CRABS AND JELLYFISH - WATCH OUT 
FOR STINGERS AND PINCHERS. PICK CRABS UP FROM THE BACK AND 
SUPPORT THEIR UNDERS];DE WITH THE PALM OF YOUR HAND. DON'T TOUCH 
JELLYFISH. • ] 

IF YOU WANT TO USE ilVE MATEJRIALS IN THE CLASSROOM AFTER THE 
FIELD TRIP TO THE BEACH, TAKE ONLY WHAT YOU WILL NEED, TAKE CARE 
TO KEEP IT ALIVE, AND RETURN IT TO THE BEACH WHEN YOU ARE fIcNISHED 
WITH IT. 

NON-LIVING BEACH MATERIALS I<1AY BE COLLECTED BUT USE MODERAHON . 
HERE, TOO. IF MATERIALS ARE FOR CLASS USE, HAVE A PROJECT IN 
MIND BEFORE YOU BEGIN COLLECTING AND THEN GATHER ONLY WHAT YOU 
WILL NEED. YOU MAY WANT TO GATHEr\p.RIFTWOOD , STOICS, BITS OF 
POLISHED GLASS. UNLESS YOU ARE A SECOND GRADE TEACHER, HOVJEVER, 
P-LEASE COLLECT ONLY A FEW, IF ANY, EMPLY SHELLS LEAVING THESE 
MATERIALS FOR THE SECOND GRADERS WHOSE ONLY SEA WEEK BEACH AND 
CLASSROOM ACTIVITY IS STUDYING THEM. 



Appendix -V 



A CHECK LIST 
FOR 

A FIELD TRIP TO THE BEACH 



You the teacher: » » ^ 

» * • " 

!• Be sure you are personally familiar with the beach to which 
you and your class are going. If you have not been there 
before, take a bit of time after school or on the weekend 
to go to that beach and walk it carefully. By being faiuiliar 
with it yourself, you can ajnticipate what your students will 
be able to see and do there. 

2. Check carefully on all bus arrangements for your class. Be 
svre that a bus is scheduled for you and be aware of the 
delivery and pick-up times. 

3, Arrange for adeqviate Adult supervision. Usually there is no 
problem in finding parents willing to go along. Often junior 
or senior high school students may also available and, if 
they are taking biology or other related science courses, they 
can 43e very helpful. One older student or adult for every five 
or six children would be a good ratio in t'^pns of safety, 
-control, and learning. 

4- Give careful thought to what you will do with your time at the 
beach. The beach is an exciting, place 3ust to explore, bu*t 
some thought and directions given to the activities to take 
place will make the experience richer and more profitable for 
students and you, too. 

5. Meet - or at least talk by phone - with your volunteers before 
the field trip to acquaint them with iour plans for the outing. 
Be sure that each of theiu knows specifically what you would 
like each ^ do. Recommend that they attend appropriate 
training workshops ^nd provide them with information from this 
guide or elsewhere.' 

• / • 

6. Well in advance of t^e beach trip itself, begih preparing , your 
students for. their experiences there. The better prepared 
they are, the more successful the field trip will be. 

7. Letters should be written to all parents, includ>1ig pennission 
slips, so that parents know about the activities in which their 
children will tje involved. 

8. Collect and ready all materials yOu will need for the field 
trip " buckets, pans, binoculars, c^era, whatever it is you 
need. You might consider l^ringing or arranging for some Jcmd 
of snack at the beach - a big bag of gorp (M & Ws, raisins,, 
salted peanuts, etc.) always mak^s a hit and a snack can serve 



y - ' - A-6 



ERIC 



to reorganize matters at the beach and create V-natural (though 
slightly contrived) change of pace and focus, (see the suggested 
time plan fehat follows*) Be^sure to take along a supply of , 
bartdaids - or better yet, a small first-aid kit - ]ust in cSsV 
there is a need for it. ^ 

9. Plan the trip ahead, but alljDw for flexibility. If a whale is 
breaching just off shore while you are trying to teach the life 
and ways of a barnacle, your students will not be absorbing much 
of yo\jt lecfctLfe* Be prepared to take advantage of those special 
events that occur so often along our shores. 



The students: 

1. Involve them in preparing for the field trip as much as possible. 

2. Explain to them any rules for field ,trip conduct. Stress especially 
the fact that tYe beach is a special environment and a fragile one 
whose beauty comes from the LIVING plants and animals to be found 
there. Impress upon them the need to respect the life forms they 
will see, to leave the beach as nearly like they find it as possible 
and not to collect or molest live beach animals unless you, the 
teacher, have very specific and well thought out needs for limited, 
quantities of live animals* and materials for use in further 
teaching processes and have requested tho- students help you gather 
materials. 

.3. A quick talk about safety* at the beach, would not be outf of place - 
the need for proper clothing, care to be t^J^en on rocks that are 
slippery when wet, what to do 'in case of injury, always keep an 
eye on the ti<^e to be sure you are not stranded or lose gear to 
\^ the rising waters, etc. ^ 

4. If a , class project is planned ^for the beach time, heip students 
to pirepare or gatsher materials they will need to take with them. 

BOTH teacher and students: 

BE PROPERLY DRESSED. It is always difficult to prc*dict what the 
weather will be in coastal Alaska but there is often a good 
chance that there may be rain. Be sure everyone knows that he 
,Qr she should come dressed warmly and prepared- for rain if that 
prospect seems at all likely. Wearing layers of clothes always 
makes sense * a shori sleeved Shiri:^ then something with long 
slOevelS^, topped by ar sweater or warm jacket and something water 
and wind-proof. Foot, gear is important. Layer socks for maximum 
warmth and wear RUBBER boots if possibly. Carrying a back pack 
IS a good idea for students and teachers alike. It leaVes youi" 
hands free, lets you store awaj^ layers of clothes you want 
shed or don't need at the momept and is a good place to keep the 
snack you and/or the students have decided to bring' along. 



SUGGESTED ON-SITE ORGANIZATION 



The beach is an exciting place on your first visit there or your 
five hundredth and the most normal and natural thing to do on the 
beach is to walk - or run - along the shoreline to see what is 
there for the finding. If your class has been working hard on 
sea related studies and has carefully outlined what they want to 
do with their time at the beach, then perhaps all students will s6t 
right to work with whatever tasks have been outlined beforehand. 
But, if a less structured approach seems to be in order, you might 
try the following idea* • • 

Part I 

If, before the beach experience, you have been working in the class- 
room with the students on the particular are.a of marine knowledge 
outlined for your grade level, then the students s^hould have a good 
idea of particular concepts or kinds of life or situations they 
might look for at the beach* Students could have the first half of 
the time at the beach to apply their knowledge in a free kind of 
framework* That is, for example, if you are a second grade teacher 
and have been studying shells with your students, give t|aem the 
first part of their time at the beach to see how many different kinds 
of shells they can count, or give' them some other similar kind of 
t^sK that they can carry o\it and at the same tine still be free to 
explore other aspects of the beach* 

Part II 

At the mid-pomt of you^^ allotted time at the beach, gather the 
children together- Taking a bit of tune out to open that big bag of 
gorp, or gathering for some other kind of snacking, works co draw 
everyone together, change the pace and focus. 

After the quick energy breaks is a good time to have the students sit 
down quietly and talk about what they have seen or to have adult 
helpers work xn sma^'il qroups with children to share further discoverie 
or knowledge about materials found on the beach* As an example^ if 
you are a first grade teacher who has been studying marine animals 
with your class, each adult helper might have been assigned to gather 
in a H^ucket - with the children's help - examples of a particular 
group of animals during the first part of the time on the beach* 
Th^n, during the second half of the beach time, each adult t^^d his or 
her bucket of materials might circulate from one small group of 
children to the next, encouraging them to touch, feel, observe qertam 
characteristics or qualities of these particular animals* 

Ch;Lldren need both to enjoy the beach just for the pleasure there is 
in being there and to grow in understanding the complex web of life 
and environmental factors that are at work there* If careful thought 
and planning have gone on v/ell before the actual trip to the beach, 
there is every reason to believe that both these goals can be 
accomplished* * H 



Append jGTvII" 

A LOOK AT THE BEXCH 



^Arty beach is as individual in its own way as are we who, as individuals 
can be distinguished from all dther people. Just as each of uTs repre- 
sents only one combination out of the many possible, so it is with 
beaches* A beach is a place where the sea confronts the land, and 
every aspect of that sea and that land edge is * important^n determining 
what the general appearance of that beach will be and whaU kinds gf 
plants and aniinals will grow and thrive in, t hart particular) environinent. 
Many factors combine to determine the personaAty of that unique^ and ^ 
special place • • s ' 

The Sea * 

If we think first about the water at the beach, we realize that there 
are several ways in which it can vary* To begin with, for example, 
those of us living in the Juneau area look out to waters that are 
relatively protected* That is, our beaches are not subjected to the 
open, powerful swells that are common on coast lines that abut the 
open ocean, Ujplike conditions that might be found at Sitka, for 
example, the wave conditions .along our beaches are afways relatively ^ 
mild and non- violent* Even in the Juneau area, however, local 
differences in topography influence the persoijality of the beach. 
V;hether a particular beach area is a straight, uninterrupted stretch, 
a deep or shallow cov^r ^ or a jutting point will in^l\ience the force 
and effect of the waves upon the shore- Consequently, we might 
expect to find different kinds of life on a pojnt, m i cove, or on 
a straight, uncomplicated shoreline because each species has a parti- 
cular ability to withstand greater or lesser wave /force • 

VJe all, know that the sea is salty but we may not all realize that the 
concentration of salt in sea water can be highly Variable , In the 
open ocean, salt concentrations measure about 32 to 33 parts per 
thousand. In our msiae waters around Juneau, the average salt 
concentration ick main channels may be slightly less than that because 
of the greater influence of fresh water entering from streams and 
rivers^ At the mouths of the streams and rivets themselves, where 
salt a^nd freshwater mix, salt concentrations a^e very tow. Because 
each kind of marine plant or animal has its own built*in tolerances 
to varying saltiness or ffeshness, these living populations vary with 
the salinity prevalent at a particular place. 

THE SIZE OF PEBBLES 

^ If you stand on a beach and look thoughtfully at it, one of the first 
things you will notice is its texture - whether it it sandy/ gravelly ^ 
composed of cobblTes, bedrock, mud or a combination of two or more of 
these. The nature of the beach is critical in determining what can 
live there. Let's examine each kind of substrcl'te in turn to see what 
kind of life we might expect to find. 
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Mud 

Mud can be anything from relatively porous sand-soil mix to the clay 
muck that sucks rubber boots right off your feet. If you look at the 
surface of this kind of substrate, you will be aware of little, if any, 
life. Here and there you may see the flexible tubes of mud dwelling 
vJorms sticking up an inch or so above the surface. Or yoJ^may see 
"cake decorations*' left by other burrowing worms. Finally, you may be 
aware of the presence of clams by the squirts of water and the siphon 
holes in the mud. Digging with a shovel will reveal the various 
inhabitants of the mud in all their glory - fat, bulbous peanut worms: 
slender, earthworm*like nemerteans of ^various descriptions; many- 
legged annelid worms; and hardy bivalves. 

Sand 



Because sand is more pOrous than mud, it is a better surface for many 
burrowers, a better surface for a wider number of annual^ to live on , 
and in. On a sand flat at low, tide one may find st^^;fian, sea urchins, 
and numerous kinds of crabs and snails. Some of theseanxmals wander 
over the sand flats when they are submerged, scouring them for bits of 
food* Some crabs, like the Dungeness, tend to stay m sandy areas 
because of the methods of sel f -protection involves burrowing into 
the sand to hide, (Even when the sand is exposed ^ watch for depressions 
in the surface that mimic the shape of the crab's shell. By digging * 
there, you may uncover a crab that stayed buried even as the water 
receded.) By looking for clam or cockle siphon holes, yoU will discover 
these common residents of sandy areas and by digging carefully yQu may 
unearth them. 

Cobbles and Boulders 

Obviously, the size of loose rocks on the beach may range from something 
]ust a bit coarser than sand up to boulders too large to be lifted. In 
general, the larger the general size of the rock pieces, the greater 
variety of life one might expect to find there. The more stable the 
hard surface is, the greater protection and anchors it can afford a 
resident plant or animal. Intertidal areas of cobbles or rocks are 
6ften most obviously serving as anchorages for marine plants (most 
common xn the Juneau area, Fucus, the rockweed^ the tough, ubiqaitous, 
brown plant with the bulbous reproducti\e bodjLes that kids like to pop) 
and for barnacles and blue mussels that may cover certain rocks of pr*, 
sections of beach in great density. If you b^gin to look down among 
the beds of rockweedr barnacles, and mussels and UNDER cobbles and 
boulders, you will discover an amazing diversity of life forms. Small 
six^rayed starfish cling beneath medium size^T rocks, often brooding 
clutches of ^^ggs. Blennies up to six inches or^so in ler\th (one of 
the two most common intertidal ly discovered fish) hide under rocks. 
So do amphipods ox sand fleas and tiny crustacean beach scavengers ^-that 
quickly seek hew cover when discovered under their protective rock> 
Clinging to the surface of the rocks may be limpets, chitons, sponges. 
Look for the latter particularly under overhangs of larger rocks. 
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Because of their ability to serve as anchors and because they offer 
so many protective niches, rocks on beac^hes afford some to the best 
looking places. Don't neglect to havje along a magnifying gla^s so 
you can really see some of the tiny critters^ Guaranteed that the 
more your look, the more you will see there! Just be very sure that 
after you turn over a rocj^ to reveal its underside residents, that 
you replace it so the animals don't dry out and perish! 

Bedrock 

This IS just as exciting a place to poke as cobbles/boulder areas/ 
and. many of the sajue inhabitants can be found here - with two general 
kinds of exceptions. First, obviously this rock surface can't be 
turned over so the "rock and sand or mud residents" are not here. 
Second, it is in bedrock areas that you are most apt to find remnant 
puddles of water - tidepools - that may harbor lots of life, including 
snail anemones with tentacles extended to trap food (they come in a 
wide variety of gorgeous color combinations) , rock hard coralline 
aigae that looks like hard, pink plaster but are actually living plants, 
tiny immature sculpins, and perhaps little shrimp. Be sure to look 
carefully m crevasses for sponges, starfish, and other creatures. 

THE DISTANCE FROM THE WATER 

Each sp^ecies of marine plant and animal has a particular tolerance 
to being out of salt water. ^Some of them, for example, are never 
found mtertidally because they have absolutely no tolerance for 
exposure to the effects of an air environment. Others Can stand 
being out of salt water for extended per lods of time, needing only 
to be wet by the sea on occasional very high tides. By looking at 
the* beach in a section from its highest high water mark doyn to 
the water level o^n a low, low tide, you can quickly begin to see 
major differences in plant^and animal populations. 

The Highest Fringe 

At the upper limits of the intertidal zone, least life forms are 
e\ident. You may notice that the rocks appear black here. This is 
because they are covered by a black encrusting lichen or by a blue- 
qx^^ii algae that makes these rocks treacherous and slippery when wet. 
InNj^hese upper reaches, too, may be found the common tiny periwinkle * 
a fat, ridged snail that sometimes seems to pepper the rocks. 



The Middle Zone 



As you move down toward the water's edge on a low- tide, you will be 
aware of obvious color bands or patches on the beach. There may be 
banding of Fucus, the common brown rockweed, and of blue^black mussels 
(the intertidal - and subtidal - bivalve that attaches itself by tiny 
threads to rocks and pilings and other surfaces) , and barnacles. Here 
too you will begin to see l^impets (the species of which are sometimes 
most (5uickly identified by how low or high they are found on the beach) , 
amphipods, various starfish, tiny black sea cucumbers^ and other forms 
of life there were not m evidence at higher levels. 




The Lowest Zone 



As you approach the water's edge, you will not find some of the plants 
and animals that were evident at higher levels. In general, however, 
the lower you go in the intertidal zone the greater the diversity of 
life forms you will find. Here you will find sea urchins, a wide 
variety of often large starfish, perhaps juvenile king crabs, large 
white or varicolored sea anemones (if they are out ot water, these will 
look like squishy, uninviting blobs, but look out into the shallow 
waters to see the same ^nimals m all their expanded glory) \ and the 
larger snails. 




So... as you look atvaja^i><5a^ticu^ beach for the first time, there is 
a great deal to think about^ Remember that each part of the beach, 
each k^d of surface type, each height from the water, each kind of 
topographical variation indicates what life may be found there. In 
general, it is advisable to spend the lowest part of the tidal cycle 
closest to the water's edge for in that way you will ha^e the maximum 
amount of time to spend along the beach area that is revealed to us 
least often and which tends to harbor the greatest diversity of plants 
and animals. 

If you can, acquaint your students with these obvious or subtle 
variations in the beach habitat for It will enrich their beach 4 
experience, tooi I i 

f 
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TIDES 



Students can understand some basics about tides and should 
definitely learn that the height of the water on the beach 
varies with the stage of the ^tide and that maximum and 
minimum tidal levels vary each day. 

Tides^ in a very simplified kind of explanation^ occur be* 
cause of the gravitational pull of the sun and the moon on 
the earth, Jost as the earth exerts gravitational force 
(why does an apple fall? why can't, we s.tep off into space?) ^ 
so do these other two bodies. The force oi^the pull of the 
sun and moon on a particular place on eafth depends on how 
directly they are in line With that place. The force they 
exert tends to pull the water away from the^iearth's surface 
on the side of the earth, facing^ thus causing a high tide. 
Because the relative p^jsition of the sun, earth, and moon 
are constantly changing in a cyclic rhythm, so are the tides. 

Activities 

Here in SoutheaSw Alaska we experience a tidal cycle that 
confeists of two unequal high tides and two unequal low tides 
eaciy day. With some students in primary grades and all those 
^per grades, you might sit down with a tide table and 
at the numbers and explain what they mean. You might 
make a simple chart of tide levels and of activities to 
icide with various stages of the tide. For instance, it 
rfiiAht be much easier to launch a boat when the tide is high 
bufc digging clams can best be done on the very lowest tide. 
Stlfljdents might be shown the same beach at high and at low 
tic e and through words or art work compare the differences* 

Preparation for Field Trip 



In preparing for the field trip, discuss tides with the students. 
Mention the need to be as close to the water as possible when 
the tide is at its lowest in order to see that strip of ^ach 
and the life that is there, for the water quickly comes in and 
covers it. Talk, too, about the need to be aware of the tide 
level and thus not to set a pack or bucket next to the water's 
edge and expect to find it there later if the tide is flooding. 

As a teacher you need to be aware of the time of low tide when 

scheduling your field trip to the beaCh and in planning the 

activit-ies that will take place there. The time of very lowest , 

tide should be kept open for observation of what is to be found 

in the zone nearest the water. Activities such as taking a 

break for a snack or gathering around buckets to discuss an4 

examine particular animals should occur when the tide is ebbing 

or flooding. 
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A BIBLIOGRAPHY OF HELPFUL REFERENCES 



Field Guides 

Abbott, R* T» 1968, Sedahelle of Ndrth America. Golden 
Press, New York. 280 pp, $3.95. 

Ayres, J. and McLachlan, 1979, Fieldbook of Pacific North- 
west Sea Creatures. Naturegraph Publishers, Inc, Happy 
Camp, California, '208 pp. $10,00, 

Furlong, M, and V. Pill, 1973, Edible? Incredible! ERCO, 
Inc., Tacoma, Washington, 62 pp, $2.50, 

1973, Starfish - Guides to Identifi- 



cation and Methods of Preserving * ERCO, Inc., Tacoma, 
Washington. 104 pp, $3, 50, 

Guberlet, M, L, 1956. Seaweeds at Ebb Tide. University of 
Washington Press, Seattle, 182 pp, $4,95, 

4 

Hosie, R, C, 1969, Native Trees of Canada. Information 
Canada, Ottowa. 380 pp, $7.20, 

* 

Kozloff, E, N, 1974, Keys to the Marine Invertebrates of 

Puget Sounds the San Juan Archipelago and Adjacent Regions 
University of Washington Press, Seattle, 266 pp, 

Madlener, J. C, 1977, The^ Seavege^table Book. Clarkson N, 
Pottfer, Inc, New York,, 288 pp, $6,95 (recipesl). _ 

McClane, A, J, 1978, Field Guide to Saltwater Fishes of North 
America* Holt, Rinehart and Winston, New York, 283 pp, 

Murie, Olaus J, 1975, A Field Guide to Animal Tracks. 
MougTiton Miff in Co,, Boston, 375 pp, $6,95. 

Murray, C. and D, Somerton, 1976, Field Guide to the Fish 

of Puget Sound and the Northwest Coast (printed on water- 
proof paper). University of Washington Press, Seattle, 
70 pp, $5,95, 

Rice, T, 1973, Marine Shells of the Pacific Coast. ERCO, 
Inc, Tacoma, Washington, 102 pp, $2,95, 

Robbins, C. S,, B, Bruun, and M, S, Zim, 1966, Birds of 

North Arherica. Golden Press, New York, 340 pp, $4,95, 

Smith, L, S, 1976, Living Shores of the Pacific Northwest . 
Pacific Search Press, Seattle, 149 pp, $9,95, 

Viereck, L, A, 1974, Guide to Alaska Trees. United States 
Forest Service, Washington, D. C. 98 pp, $1,35', ? . 
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Waaland, j, R, 1977, Common Seaweeds of the Eaoific Coast . 

Pacific Search Press, Seattle, Washington, ' 120 pp, $5,95 



Marine Mammals ^ 

Graves, J. A. 1977. What is a California Sea Otter? Boxwood' 
Press, Pacific Grove, California. 30 pp* $3;i^50. 

McDeannon. 1974. The Walrus - Giant of the Arctic Ide. 
Dodd, Mead, and Co., New York. 4 5 pp. $4.25. 

Proctor, S. J. 1975. Whales - Th'eir Story. Vancouver Public. 
Aquarium .Association Newsletter vpl . XIX no. 4, July/ 
August 197 5. Vancouver, British Columbia, Canada. 14 pp^, 

Slijper, E. J. 1976. Whales i Dolphins. The University -of 

Michi-gan Press. 170 pp. ' 4 " ^ 

Stonehouse, B. 1976. A Closer Look^at Whales and Dolphins. 
Gloucester Press, New Yo^k. 31 pp. $1.95. 

Fish . " J 

Burton, Dr. M. 1972. The Life of Fishes. Golden Press, New., 
York. 61 pp. $2.95. ' . ^ 

Childerhose, R. J. and M. Trim. 1979* Paaifia Salmon. 

University of Washington Press, Seattle. IS^ pp#, ,$24.J?5\ 

DeCarla, F. 1978. 'The World of^Fish. Abbeville;^ Press , New 
York. 256' pp. $6".95v , r ^ 

. 

Hart, J. L. 1973. Paaifia Fishes of Canada. Fisheries 
Research Board of Canada, OttQwa. "740 pp. $14.40. 



Birds 

Bradbury, W. 1976. Birds of Sed,^ Shove, and Stream, ' Time 
Life Films, Inc. 128 pp. $8*. 95. ' ^ 

Ecology 

Adams, R. 1978.> Ifature Day and Night. Viking Press. New 
York. 107 pp. $10.00. 
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Briti;zrtT^Museurn of Natural History* 1978* Natuve at Work, 
British Museum, London* 84 pp» $4*95» 

k 

Carefoot, 1977. Pacific Seashores* University of 

Washington Press, Seattle. 208 pp^ $14.80. 



Activities , • , ' 

Cornell, J, B. 1979. Sharing Nature^With Childre'n. 
Ananda Publications. 1-4 2 pp. $4.95. 

Curriculum Research and Development Group - University gf 
Hawaii^ 1376* Reef and Shore - Hawaii Ilature Study 
. Program for Elementary School Children j Teachers'^ ' 
Guide. Universit^y of Hawaii, Honolulu. 265 pp. 

Lieri>NV. 1979. investigating* the "Marine Environment and 

its Resources. Sea Grant College Publications,' Texas 

and-^M University, College Station, Texas 17843. 
439 pp. $8.00 j 

iMauldin, L. and D. Frankenberg. 1978. North Carolina 

Marine Education Manual (4 volumes) . UNC Sea Grant 
Publication UNC*56-78-14-A, North Carolina State 
Univesity, Raleigh, Nor'th Carolina 27607. 



<j|peanography 

Bascom, W. 1964. Waives and Beaches : the Dynamics of the 
Ocean Surface* Doubleday and Cof^any , ^lUc . , Garden 
City, New York. 267 pp. $2.50. 

Scientific American. 1969. The O^ean* W. H. Freeman and 
Company. 140 pp. $3.25. * 



Issues 

Ball, J. L. Jr., T. Pradj:^, and R. S. Lee (eds) . 1977, 

^Readings From Alaska Seas and Coasts. Alaska Sea Grant 
Program, Fairbanks. 252 pp. 

Browningv R. J. 1974. Pisheriee of the North Pacific: 

History, Species, Gear, and Processes. Alaska Northwest 
Publishing Company. Anchorage. 4 08 pp. $24.95. 
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Drucker, P. -^963. Culturee of the North Pacific Coast. 
Chandlfer Publishing Company, Scsanton, Pennsylvania 
243 pp. * . . - 

Figdor, B. and G. 1^78. Salm&n Fishing (one of a 

children's series of people at work m Alaska) . George 
Figdor, Haines, Alaska. 48 pp. $7.95. 

Kramer, L. S., V. C. Clark, and G. J. Cannelos. 1978: 

Planning for Offehore Oil Development: Gulf of AlaeICa 
OCS Handbook. Alaska Department of Community and 
Regional Affairs, Divisioji of Community Planning, 
Juneau. 2 57 pp. 



Miscellaneous and G eneral References 

Alaska Dept. of Fish and' Game. Wildlife notebook Seriee. 
(fieh species and craba)^ Juneau. ^ i 

Angel, H. 1976. Life in the Oceans. Cathay Bc5oks, 
London. 125 pp. $6.66. ^ ^, 

Angel, T. and Harris. 1977. Animals ^of the Oceans. Two 

Continents Publishing Group, New York. 156 ^'*pp. - $10.95 

Berrill, N. J. 1966. The Life'' of the Ocian. McGrt\v-Hill 
Book Company, New York. 232 pp. $7.50. 

Calvin, J. and E. Ricketts. 1968. Between Pacific Tides.- 
Fourth Edition. Stanford University Press, California. 
614 pp. $12.50 

Flora, C. J. and E. Fairbanks, M.D. 1977.^ The Sound and 

the Sea: A Guide to Northwestern Neritic Inve;rtebrate 
Zoology. Washington State Dept. of Printing, Olympia. 
^ 4^74 pp. $8.50. 

Johnson, M. E. and H. J. Snook. 1927. Seashore Animals 

of the Pacific Coast. McGraw-Hill, New York. 523 pp. 

Tyler, J. 1976. The Children's Book of the Seas. Usborne 
' Pub. Ltd., London. 32 pp. $2.95. 

United States Forest Service. Beach C(jimping and other 
informative publications. Juneau. 

f 

University df Alaska. Alaska Sea Grant Program. Alaska 

Tidelinee, a Sea Grant Publication for Alaska Schools. 
Fairbanks* 
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Plus +++ check with agencies in your area, aquaculture asso- 
ciations, the U.- S* Coast Guard,* local corporations to 
" see' what publications thfey may have available. 




OTHER LEARNING hXpS 
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The Alaska ^tate Museun^ ftas multi-medfa learning kits -available *^ 
for^use by Alaskan^scjiools, including a Salmon^,kit* Priority use' 
is g^ven to bush schools* Write: Alaska State Museum, Pouch FM, 
Juneau, Alaska 99811 • 



Your school can order films through the Alaska State Film Library* 
Their marine scx^nc^/oceanography listings are too numerous to 
inentionr but. some topics that are dealt with include: marine 
invertebrates, ocean currenjts, the beach, whales^ life cycle, of 
the salmon, mollusks, tide pool life, marine science careers, 
sea birds, octopus, the ocean as a food source, fishing tech- 
niques, the ecology of the ocean, and seacoast cultures* 

The Smithsonian Institution is currently field £l&sting a binder' 
-of estuary study activities ($9*68) • Activities include: 
Beachcombing, Mapping, ^Barnacles, Build ^ Tr&p, Fish Adaptations, 
Fish,' Marsh Muck,' Crab4/ Water in Motion, Menance 0x1 Slick, 
Oil Spill Cleanup, anU Estuary 3-D Boaid* *For njQre information 
Urite: . ' 

SEA (Smitjisoni^n Estuarine Ac^vities) . 
Chesapeake Bay Celiter For Environmental Studies ' ^ 
Smithsonian Institution 

P. 0. Box 28 J 3R^^ ^ , ' 

Edgewater, Maryland ^21037, - ^ - * * • 

Posters on beach safety and pamphlets on tides, whales^ crab^, and 
otber marine topics are Svailable from the Oregon*StAte University 
Sea Grant Marine Advisory Program* For a catal^og and price li^t 
(many are free) write:' , . • ^ ' . 

Extension Communication-Marine Advisory ^rpgram 
* Oregon State University 'AdS '422 ' " ' * 

Corvalli^, OR 97331 * \ • 



TCwn or village^ 
2* Grade level 



ALftSKA SEA WEEK EVALUATION POBM 
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3. Nixtber of students involved 



'lite r oode nxrbers 
(1-4) 
(5) 

(6-7) 
(8-10) 



You may need to review ydur^aska Sea We^ materials to answer these questions. 
4, Hotf many classrocm (jundoor) activities and worksheets did you use fran each book? 
(Grade level> Nurber of activities 

; \ 

Discovery (K) ^ 

Sea Animls (1)' 

' .Shells (2) /-r-^ 

Glacial Intertidal Ecology (3) s 

Birds <4)' 

Fish (5) 

Man's^Xjj#luence on the Sea (6) r 



5- What is the total norber of field (outdoor) activities used fronr^e 7 books? 

Hew inan> periods (1 hr. eadi) did your class spend on the Sea Week Program? 
PJease ch^ the appropriate box to the ri^t of each question. 

r 



(11-12) 
(13-14) 
(15-16) 
(17-18) 
(19-20) 
(21-22) 
(23-24) 

_t25-26) 

(27*29) 



dep 



l\ Were the Alaska ^a Week materials 
relevant to you^curriculuti? 

8. Did the Sea Week matericds motivate students tc 
uTprove their math, reading, Sc writij>g skills? 

9 - Did thfe Sea Week materials upgrade your 
science program? 

10* Did students enjoy the Sea Week -activities? 

11.* Did students develop a greater awareness, 
^^reciatibn, and respect for tne sea? 

12 ♦ Did students develop decision-making skills 
necessary for re^lutiofi of marine issues? 

13 ♦ Was the material a|5t)ixpriate for your < > 
students' grade level? ^ 

14 ♦ Was the teacher backgro*^ section adequate? 

15. Were the teacher instruction^ helpful^ &* 
Oonplete? 

16 ♦ Were parents and other coitiiunity , mentis 
^ involved in your* Sea Week? . » 

17 ♦ -Were parents favorably iiipresAed with the ^ 
Sea Week Prograni? 

18 ♦ Did Sea We^ help inprove the relationship 
" of the school to thq ccnmunity? 



idgly|"yes 



no 
opinion 



J2 
.(21 

.<2' 

.<2; 
(2: 



(3) 

" i 

.(3) 
.(3) 

.<"3) 

-<3) 

^<3) 
.<3) 

.t3) 

.t3) 

.<3) 
(3) 



no 



decided, .y 
no ^ 



.<4 

(4) 



j^(5) 
(5) 



.(5) 
.(5) 

.t5) 

.(5) 

.(5) 

.(5) 
.(5) 
.(5) 
(5) 



(30) 

(3X) 

02) 
(33) 

(34) 

(35) 

(36) 
(37) 

(38) 

(39) 

(40) 

(41) ' 



19. Rate 

20. Rate your 

. er|c 



your gvexall feelings about the Sfea Week fi^TOBlA^^ on ^ scai^e oLl to S 
your overall feelings about the Sea Week PPOGRAM on 



PFOpRAM 



(OVER, PLEftSE) 



,(l=high; 5=low) 



(42) 
(43) 



84 



21. How mai^ teachers are in your sdiool? _ 
How iteny are using Sea Wed« materials?^ 



22, Do you plan to introduce the Sea Week majterials to other teachers? yes (1) 

/ . X * no (2) 

23, Do you plan to use the Sea Week materials again? yes ^(1) no (2) 

24, Would you be- interested in attending a rrariije education/Sea Vie^ workshop? 
ye s (1) no (2) , ' 

If so, list your name and school address: 

Name ^ ' 

^^ddress V 

^5. What other ocnments cb you have? Are there aAy specific inprovements you would 
^ suggest? . ^ 



(44- 

(46) 
(47) 

(48) 



A- 



t 



J 



y 



V 



Please return tins ooirpleted form to Jiii Thayer /SBile Mick&Lson, Alaska'^ea Grant 
University of Alaska, Fairbanks, Alaska" ^99701. 



ERIC ^ 




